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And now-the Boeing Bomorc IM-99— NEWEST WEAPON 
FOR AMERICA'S DEFENSE. 

Foote Bros, has successfully designed, 
and completely qualified, control surface mechanisms 
for this advanced long-range pilotless interceptor. 

Leading manufacturers of airframes, engines — both 
piston and jet, missiles and accessories, know, from 
long experience, that they can depend on 
Foote Bros, for design, development and production of 
highest quality mechanisms, gears, systems and components 
to meet the most advanced requirements of current 
and anticipated technology. 

If your problem involves any phase of precision 
power transmission, come to Foote Bros, first. 
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Shown here are three “big ones” from Boeing— and they have this in 
common: Massive and exacting fuel cells fabricated by Goodyear . 



The 707-320, Being-, long-range 
Intercontinental jot, pocks tome of 
It. big roach In center-wing tank. — 


Such assignments are awarded Goodyear Aviation Products 
because its long experience in the fuels field has proved out 
in record dependability of performance. For information 
on how these pioneer skills and facilities can serve you, write: 
Goodyear, Aviation Products Division, Akron 16, Ohio, 
or Los Angeles 54, California. 


The B-52 |et bomber employ. 
Goodyear Itneloge cell.— the large.! 
fuel cell, being built into U. S. jet. 
today— fabricated to fit exocting cut- 
out. ond .ump area. - delivered in 

Los Angeles facilities. Goodyear 
deliver, water cell, for the aircraft 





"TOLERANCE ZERO"? BRUNSWICK COMES CLOSE! 


Brunswick tackles tolerances 
so tight, we just completed a 
classified assignment that 
specified “Tolerance Zero”! 
We work to .003 or less as a 
matter of routine. 

Brunswick likes challenges. 
Whatever your problem— sub- 


microscopic tolerances, heat, 
friction, stress and fatigue at 
transonic and supersonic speeds 
or rigid electrical requirements 
—bring it to Brunswick. 

We do the whole job, from 
basic design through fabrica- 
tion and testing. We can meet 


your requirements in rein- 
forced plastics, metal honey- 
comb and conventional metal- 
work. For detailed information, 
write to The Brunswick- 
Balke-Collender Company, 
623 South Wabash Avenue, 
Chicago 5, Illinois. 


BRUNSWICK 


MAKES YOUR IDEAS WORK 
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Advanced missiles are blazing new trails in the universe of 
outer space . . . and precision components help determine 
the success of their high speed, high altitude course. 
Experience, skilled personnel and modern facilities at 
Lavelle are focused on the precision fabrication of Missile, 
Engine, Airframe, and Electronic components in titanium, 
aluminum, stainless steel and other heat resistant, high 
strength alloys ... to the most rigid specifications. 

Ram jet engine cone and diffuser sections, fuel manifolds, 
flame holders, combustion chambers and liners are typical 
components made by Lavelle for major manufacturers. 
They rely on Lavelle's quality workmanship, dependable 
delivery and reasonable costs. 


Where your production standards demand only the finest 
in reliable components . . . contact Lavelle! 



LAVELLE AIRCRAFT CORPORATION • NEWTOWN, BUCKS COUNTY, PA. 

Between Philadelphia, Pa., and Trenton, iV. 1. 
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ENTER THIS CONTEST 
...90 CASH PRIZES! 



Why I prefer ALBANENE Tracing Paper... 


First prize ........ $1500 

Second prize ....... $1000 

Third prize $ 500 


plus 87 prizes of $25 each! 

In 25 words or less, tell us why you prefer K&E 
Albanene® tracing paper. Your reasons may win 
one of these 90 prizes (it’s K&E’s 90th anniversary ) . 
Here's a hint: Albanene is made from 100% rag 
stock for superlative tear strength. It is perma- 
nently transparentized with an inert resin. Drafts- 
men like it because of its easy drawing qualities . . . 
reproduction men for its high transparency and 
permanence. Everybody likes it because “what you 


pay for stays in the paper.” That’s why Albanene is 
the best seller among all tracing papers. 

Get contest aids from your K&E dealer: Infor- 
mation booklets, extra contest entry blanks, sam- 
ples of Albanene, too, if you need them. You can 
enter as often as you please. 

Or use a plain sheet of paper if someone’s already 
snipped the blank below. Give your name, address, 
and firm name, twenty-five words or less telling 
why you prefer Albanene tracing paper, and mail 
to K&E Albanene Contest, Box 160, New York 46, 
N. Y. before midnight, November 30, 1957. 



KEUFFEL & ESSER CO. 


K&E Albanene Contest, Box 160, New York 46, N. Y. 

Here’s why I prefer Albanene Tracing Papers 


Name City Zone State 

Street Firm Name 




The Boeing 707 Stratoliner -America’s first 
jet transport — uses strong, lightweight 
draftless forgings by Kaiser Aluminum. 
Reason: A well balanced combination of 
engineering skill, forging know-how and 
a broad range of modern equipment — 
available at our Erie Plant. 
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The Bell H-40 


Newest Helicopter on the Line 


and the Army Has it! 


First new helicopter designed around a turbine engine . . first 
ever built expressly for battle service, the Bell H-40 is the Army’s 
own, designed and built to Army needs and specifications. 


SSBs-. 


Low in silhouette, capable and rugged, the H-40 meets the 
Army’s demand for easy maintenance in the field . . economical 
operation, on a wide range of fuels . . greater payload and 
exceptional handling ease. 

This new super-powered helicopter is a tribute to the foresight 
of the men of Army Aviation . . and their desire to keep their 
service “Above the Best.” Through their efforts and design 
supervision, utilizing previous knowledge of Army needs, the 
Army got the best . . the Bell H-40. 



• FORT WORTH, TEXAS 




is 


Good Service 
Good Business 


The importance of service is perhaps better understood 
by airline operators than by any other group of business- 
men. The phenomenal growth of the airline industry itself 
is based on a dynamic program of constantly striving for 
better and ever better service standards. 

We, of the Scintilla Division of Bendix*, have over the 
years made every effort to aid the airlines in accomplishing 
this worthwhile achievement. 

Service to us means: producing the finest and most modern 
ignition equipment that creative engineering and manu- 
facturing skill can achieve, and, of equal importance, 
service means backing this equipment with a complete 
and efficient organization of trained service specialists 
whose every effort is given to insure that the customer 
receives full benefit of the quality and performance built 
into the equipment. Our extensive service organization has 
specialized in ignition equipment for over thirty years. 

Airlines specifying Bendix jet ignition equipment have the 
definite assurance that jet service will in every respect 
match the excellent service we have given on piston engine 
equipment that has made Bendix— The Most Trusted 
Name In Ignition. 

SCINTILLA DIVISION OF BENDIX AVIATION CORP, SIDNEY, N. Y. 
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Enjay Butyl — today’s super -rubber 


improves pipeline protection... cuts costs! 


Plicoflex® Tape Coating, revolutionary new pipeline wrapping developed by Plicoflex, 
Inc., combines the outstanding protective properties of Enjay Butyl Rubber with 
the identification properties of a color-bearing plastic film to which the Butyl is 
laminated. Applied over an Enjay Butyl based primer and forming a permanent 
bond to the metal, the tape features: absolutely no moisture migration or penetration: 
exceptional resistance to shock-impact; excellent dielectric properties, and out- 
standing resistance to normal and unusual corrosive influences. This cold-applied 
wrapping is safer and cheaper to apply by hand or machine than hot coatings and 
requires fewer personnel. 

This is still another in the steadily growing nuipber of products developed with 
Enjay Butyl Rubber. Contact the Enjay Company for complete Information about 
this truly wonder rubber . . . where it can help you! Complete laboratory facilities, 
fully staffed by trained technicians, are at your service. 



Pioneer in Petrochemicals 

ENJAY COMPANY, INC., IS West 51st Street, New York 19, N. V. 

Akron • Boston • Chicago • Detroit • Los Angeles • New Orleans • Tulsa 
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Answers to the Toughest Problems 

in Jet Aircraft Cooling. . . 


LIGHTWEIGHT... THIN WALL 


STEUIRRT-UIRRnER 

HEAT EXCHANGERS 

Stewart -Warner's unexcelled experience can be used to meet your heat transfer needs! 




The South Wind Division of Stewart-Warner pioneered the 
development of heat exchange equipment for heating modern 
aircraft. Now South Wind is the leading producer of heat ex- 
changers for cooling. Lightweight thinwall units in both stainless 
steel and aluminum— either air-to-air, air-to-liquid, or air-to- 
evaporating-liquid— are being designed and fabricated for a wide 
range of new and important uses. If you, have a heat transfer 
problem, South Wind engineers can help you solve it. No obliga- 
tion. Write to South Wind Division, Stewart-Warner Corpora- 
tion, Indianapolis 7, Indiana. 


EU 
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Installation forces bearing 
surface of sealed 

t structure, providing 
re single point sealing. 


Nuct-Shel has designed many new products to solve 
iplex problems, but none has received greater ac- 
ceptance than this self sealing dome nut. For integral 
fuel ranks, and other applications where positive sealing 
is required, this design has been proving its reliability 
for five years. 


Conforms to all applicable government specifications. Floats .025" 
In all directions. Two series: standard and light weight. Narrower 
envelopes in light weight series, same thread sizes. Available: 
silicone sealing ring; stainless steel shells. 






LATEST HIGH-HEAT INSULATION SYSTEMS 
NEED CDF GLASS-BASE LAMINATES AND TAPES 


Widest available range offers Teflon, epoxy, silicone, mica 
products for dimensional stability under continuous heat 

As components and equipment grow smaller, and heat 
becomes more difficult to dissipate, CDF high-heat 
electrical insulations become increasingly important to 
electronic design. For nowhere else can such a wide 
range of quality insulations be found under one roof 
as at CDF. 

FOR HIGH-HEAT PRINTED CIRCUITRY, CDF glass- 
base metal-clad laminates of Teflon" and epoxy exhibit 
best dimensional stability and current-carrying ca- 
pacity. Constant operating temperatures of 300 °F — 
soldering temperatures to 500 °F — are readily met by 
these specialized CDF Dilecto® laminates. 

HIGH -HEAT FLEXIBLE INSULATIONS. CDF offers a 
wide choice of insulating tapes made of Teflon, silicone 
varnish, silicone rubber, and Micabond®, with glass- 
cloth support. CDF tapes may be used either by hand 


wrapping or on automatic winding machines. Unsup- 
ported Teflon in colors available to meet MIL-STD 104. 

TEFLON SPAGHETTI TUBING AND OTHER SPECIALTIES. 

Part of CDF’s vast fabrication facilities is devoted to 
the production of custom parts from Teflon — spa- 
ghetti tubing, rods, sheets, and machined parts to rigid 
specifications. 

NEW — cementable Teflon, bondable to itself and to 
other materials with commercial adhesives. 

SEE SWEET'S Product Design File, Electronics Buyers’ 
Guide, and other directories for the name and phone 
number of your CDF sales engineer. Then send your 
print or your problem, and we’ll return specific tech- 
nical data and test samples. 

CONTINENTAL- DIAMOND FIBRE 

A SUBSIDIARY OF THE "^OT^'COMPANY • NEWARK I?, DEL 



Titanium Tubing 


For processing lines carrying fluids of an extremely 
corrosive nature — look to Contour Trentweld 
titanium tubing for reliable service. 

This titanium tubing is completely uniform 
throughout any cross-section. The weld zone is 
free from bulging weld bead because Trent’s ex- 
clusive process — performed with the weld area 
at the bottom — forms the molten weld metal into 
the shape of the tubing. 


And, with titanium, you get the unique advan- 
tages of a tubing that’s strong as steel but 44% 
lighter . . . virtually immune to a broad spectrum 
of corrosive materials . . . entirely free from stress- 
corrosion cracking. 

So, next time you need a strong, light, extremely 
corrosion-resisting tubing— try Contour Trentweld 
titanium tubing. And remember, it’s made by Trent 
— tube mill specialists. 


CONTOUR Stainless and High Alloy 
TRENTWELD Welded Tubing 


TRENT TUBE COMPANY, GENERAL SALES OFFICES, EAST TROY, WISCONSIN (Subsidiary of Crucible Steel Company of America) 
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UNDER ONE ROOF: FRAME, BRAIN 
AND MUSCLE FOR A MISSILE 


Whatever the missile problem — fra me, brain, muscle 
—or all three — Ryan has the experience and dem- 
onstrated ability to design, develop and produce as 
both a prime and subcontractor. 

Ryan missile know-how stems from these success- 
ful projects: 

AIRFRAME - Complete development -aerodynamic 
and systems design, testing, field servicing and 
quantity manufacturing— of the Ryan Firebee jet 
drone missile . . . now in volume production for use 
by the Air Force. Navy, Army and RCAF. Research 
and development studies on air-launched vehicles 
and external stores. 


GUIDANCE— Development and production of ad- 
vanced systems of military radar ‘‘intelligence”. . . 
for guidance of supersonic missiles, advanced type 
automatic doppler navigators and radar hovering 
control and navigation equipment for helicopters, 
airships and VTOL aircraft. Ryan is the pioneer 
and leader in continuous-wave radar techniques. 
The automatic stabilization and control system for 
the Firebee is also designed and produced by Ryan. 
PROPULSION-Manufacture of powerful liquid 
rocket engines for Army surface-to-surface missiles. 
Ramjet combustion chambers for Air Force ground- 
to-air missiles. Major high-temperature compo- 
nents used by various turbojet-powered missiles. 


From basic design to full production Ryan ct 


ie relied upon to do the job well 


BUILDING AVIATION PROGRESS SINCE 1922 
Aircraft • Power Plants • Avionics 

Ryan Aeronautical Company, San Diego, Calif. 
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ENVIRONMENTAL 
TESTING & ANALYSIS 

to foretell the performance of your products 
under actual service conditions 

The personnel and facilities of Bell Aircraft 
Corporation's Research Division are now available to 
you in testing and analyzing the performance of 
materials, components, systems and packaging under 
environmental conditions duplicating those which 
will be encountered in use. Years of operational be- 
havior can frequently he simulated in hours in the 
laboratory. 

Extensive and diversified experience in such fields 

terns, guided missiles, rocketry and aircraft eminently 
qualifies Bell engineers to handle your most exacting 
assignments quickly and competently. Qualified Prod- 
uct List (QPL) testing and Military Certification of 
tests are available. All equipment used complies with 
the requirements of MIL-E-5272A. 
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EDITORIAL 

Intelligence Without Leadership 


Intelligence on the capability and intentions of any 
potential enemy is a vital ingredient in the fonnula for 
survival in a troubled world. In the past, there has 
been a good deal of justified criticism of the U. S. effort 
in the military and political intelligence field, but there 
has been major improvement on this score during the 
past decade. In fact, it is apparent that our intelligence 
apparatus is now furnishing our national leadership far 
more information, particularly on the spectacular scien- 
tific rise of the Soviet Union, than it can digest. 

History is full of examples of disasters that overtake 
nations whose top leadership refuses to act on the basis 
of good military intelligence. It is pertinent to recall 
the vilification of Charles A. Lindbergh when he re- 
turned from his 1936-37 visits to Nazi Germany. 

Lindbergh, then the best known airman in the world, 
went to Germany at the request of the U. S. Army Air 
Corps on the theory that the late Herman Gocring's 
pride and vanity would induce him to show Lindbergh 
far more of German aerial developments than an ordi- 
nary visitor. The theory proved correct, and Lindbergh 
not only saw the new German fighter and bomber 
designs and the new factories in which they were being 
mass produced but also was permitted to actually fly 
such planes as the Mc-109 fighter and Ju-88 bomber. 

When Lindbergh returned to the U.S. and Britain, 
top political leaders were deaf to his warnings of the 
impending effect of German airpower. Only a few 
military airmen in both countries heeded his warning 
and did what they could to prepare for the inevitable 
storm. I remember listening to the late Gen. “Hap” 
Arnold tell a group of reporters in San Francisco not 
long before he died the story of how he talked with 
Lindbergh in the baseball bleachers at West Point to 
get his first report on German airpower. Without that 
data, Gen. Arnold told us, American airpower would 
have been hopelessly unprepared for facing the Luftwaffe 
in the air later. Yet for reporting these facts Lindbergh 
was personally vilified by political leaders who lacked 
the courage to face the hard news he dispassionately 
presented. Britain went down the road to the appease- 
ment of Munich and the bloody disasters of Norway, 
France, Greece and Africa before the advent of cour- 
ageous leadership was able to turn its tide. 

The U.S. had double intelligence warning on the 
aerial attack on Pearl Harbor but its leadership failed 
to act in either case. The first intelligence came from 
the Navy’s cracking the Japanese secret code and inter- 
cepting the radio messages that launched the Japanese 
carrier attack against Pearl Harbor. For reasons not 
yet made historically clear, these messages were never 
passed on to the U.S. military commanders in the 
Pacific whose forces were the Japanese target. Even 
after the Japanese planes were launched, they were 
detected by Air Corps radar in time to alert the air 
defenses of Hawaii. Here the chain of leadership broke 
down at its first echelon when a second lieutenant dis- 
missed the radar reports and left Hawaii to take the 
first Japanese blow undefended. 

During World War II, the Axis had its share of top 
leaders who were unable to absorb intelligence that 
did not fit their preconceived ideas. Adolf Hitler had 
ample intelligence warning of the two critical Allied inva- 
sions— first in North Africa and later in France. But 


his own preconceived ideas of military strategy pre- 
vented him from allowing his field commanders to act 
on this intelligence. By the time he released them to 
make proper dispositions of their forces, the invasion 
armies were successfully ashore. 

We are now well along into a period where intelli- 
gence effort of all types has been producing a steady 
flow of solid technical information on Soviet progress 
in aircraft, missiles and space vehicles for a national 
leadership that appears to be incapable of digesting 
this information or acting on the problems it raises. 

First real clue that the Soviets were on the way in 
the revolutionary post-war era of gas turbines, super- 
sonics, rockets and outer space came in 1948 when 
USAF acquired the first western picture of a MiG-15 
swept-wing fighter in flight. This photo was promptly 
denounced by the highest Defense Department authori- 
ties including the late James Forrestal, then Defense 
Secretary, as a fake produced by USAF for propaganda 
purposes. 

When USAF and Navy pilots began fighting swarms 
of MiG-1 5s over Korea later against heavy odds authen- 
ticity of this photo was proved in blood. 

Since the Korean war. there has been a steady flow 
from all types of sources on the size, scope and rate of 
progress of the vast Soviet technological drive to develop 
new aerial weapons. After the first Soviet atomic explo- 
sion in 1949, there were public displays of long-range 
jet bombers and supersonic fighters in the air shows of 
1954; the development of giant helicopters and jet 
transports; by 1955, the first firings of an intermediate 
range ballistic missile; the next year, the ICBM program 
reached test firing stage, and, finally in 1957, the Sputnik 
satellite took to orbiting the earth propelled into space 
by the ICBM propulsion system. 

In the face of this overwhelming mass of evidence on 
the growth of Soviet military strength from new techno- 
logical weapons, our own national leadership has been 
executing a policy aimed at reducing our own atomic- 
airpower strength in being, artificallv retarding the pace 
of our military- technological development and thor- 
oughly discouraging the best efforts of both military and 
scientific leaders concerned with this vital program. 

President Eisenhower’s most recent attempts to depre- 
cate the achievement of the Soviet Sputnik satellite, his 
insistence that science be separated from the military 
and his continued refusal to tell the American public 
facts on the Soviet missile program that scientific intelli- 
gence has been reporting to him for two years (AW 
Oct. 21, p. 26) are not new phenomena. 

As long ago as 1954, the President's Defense Secre- 
tary Charles E. Wilson was “pooh-poohing" new Soviet 
aircraft as “hand-built prototypes,” even though they 
flew publicly in formations of 45 to 60 planes. It was 
Mr. Wilson who, in the spring of 1955, tried vainly 
to conceal from the American people the types and 
quantities of new Soviet fighters and bombers that flew 
publicly over Moscow in view of millions of Russians 
and foreign diplomats. 

Tin's country cannot continue to survive as free 
world’s leader in face of the Communist challenge with- 
out leadership that has the integrity and courage to face 
up to the grim facts provided by our intelligence system. 

—Robert Hotz 





precision FORGINGS 
I By WYMAN-GORDON 




Precision . . . close tolerance . . . low-draft . . . 
no-draft — these are relative terms and con- 
siderable confusion has been created because 
they have been loosely used. Close tolerances on large forg- 
ings have been pioneered by Wyman-Gordon over the years. 
The degree of precision which is practical now becomes a 
question of economics. 

The forgings illustrated are typical of Wyman-Gordon close 
tolerance forgings that have been produced in quantity. In 
solving problems of tolerances, design and metallurgical 
quality, there is no substitute for Wyman-Gordon experience. 


Wyman-Gordon Company 

Established 1883 

FORGINGS OF ALUMINUM • MAGNESIUM • STEEL • TITANIUM 
WORCESTER 1, MASSACHUSETTS 
Y ILLINOIS • DETROIT, M 
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WHO'S WHERE 


In the Front Office 

Mcirill L. Bcngtson, president of the 
I lufford Corp., a director. The Siegler Corp., 
Anaheim. Calif. 

Rear Adm. Sir Matthew Slattery, chair- 
man and managing director of Short Brothers 
&* llartand Ltd., named director of Bristol 
Aeroplane Co.. Ltd. and chairman of Bristol 
Aircraft Ltd., Bristol England. C. F. Uwins, 
former chairman of Bristol Aircraft, now 
deputy chairman of Bristol Aeroplane Co. 

Russell R. Morgan, executive vice presi- 
dent and a director. Wheeler .Associates. 
Inc.. Cleveland, Ohio, 

David Eaton, vice president-marketing. 
Reaction Motors, Inc., Denvillc, N. J. Also: 
Delaccy Ferris, chief engineer, and Dr. Ed- 
ward Seymour, director of research. 

Charles L. Lord, a vice president and con- 
troller. Electronic Communications, Inc., 
St. Petersburg, Fla. 

Jack L. Shafer, vice president-sales depart- 
ment, lensohtc Insulated Wire Co., 'larry- 

Richard C. Diehl, vice president-oper- 
ations. Univcrsal-Cyciops Steel Corp., 
Bridgcville, Pa. 

Walter C. Robertson, a vice president, 
American Bosch Arma Corp,, Hempstead, 
N. Y. 

H. L. Thackwell, Jr., vice president, 
Grand Central Rocket Co., Rcdland. Calif. 
Also: Stanley Waxman, assistant vice presi- 
dent-operations, and Angus M. Scott, assist- 
ant director of projects. 

Capt. Gould Hunter (USN. ret.), ad- 
ministrative assistant to the president and 
executive vice president, Eitel-McCulIougli, 
Inc., Sail Bruno, Calif. 

Brig. Gen. John M. Sterling (USAF, ret.), 
assistant to the vice prcsident-Eiiropean 
operations (Pans), Republic Aviation Corp., 
Farmingdalc, N. Y. 

Honors and Elections 

Dr. Clifford C. Furnas and Gen. James II. 
Doolittle have received honorary Doctor of 
Engineering degrees from The University of 
Michigan. 

Gen. James II. Doolittle. Maj. Gen. Al- 
bert Boyd, and Adm. William Trapuell 
(USX. ret.) received awards for pioneering 
work in experimental test flying at the 
first annual awards banquet of The Society 
of Experimental Test Pilots. An award also 
was presented in absentia to Howard 
Hughes. 

Changes 

Frank G. Denison, director-research and 
development, and John Dill McKcnncv, 
principal engineer-research and development 
section, Clary Dynamics, division of Clary 
Corp., San Cabriel, Calif. 

J. J. O’Brien, manager. AiRcsearch Manu- 
facturing Company or Arizona, division The 
Garrett Corp.. Los Angeles. Calif. Harrison 
Holzapfcl succeeds Mr. O'Brien as manager 
of the AiRcsearch Aviation Service Com- 

' James W. Blumer, manager-aircraft sales, 
Industrial Sales Department. Libbey-Owcns- 
Kord Glass Co., Toledo. Ohio. 


INDUSTRY OBSERVER 

► Both the Convair Wizard air defense system (AW Oct. 21, p. 27) and 
Lockheed’s Pied Piper satellite reconnaissance system (AW Oct. 14, p. 26) 
will be under the cognizance of Air Research and Development Command's 
Ballistic Missile Agency headed by Maj. Gen. Bernard A. Schricvcr in Los 
Angeles. These arc the first two USAF projects in this agency that will have 
no connection with the Ramo-Wooldridgc Corp.. which has had technical 
supervision over the Convair Atlas, Douglas Thor and Martin Titan ballistic 
missile programs. 

► At least three acroniedical scientists have volunteered to ride in a ballistic 
test vehicle to obtain personal subjective reactions to space flight. Seriousness 
of the offer indicates the degree of faith in current recovery systems, helps 
establish a bench mark to measure progress in solving the re-entry problem. 

► Winner in WS-110A chemical bomber competition between North Ameri- 
can Aviation Inc. and Boeing Airplane Co. is scheduled to be announced in 
December. Air Force team is now at Boeing in the course of final cvalua- 

► Present Convair Atlas and future Martin Titan intercontinental ballistic 
missile test rounds cost in the neighborhood of $2 million ready to fire. Just 
10 years ago, cost estimates of about SI million per ICBM test round were 
dismissed by Army Ordnance officers as ridiculous. 

► Watch for a British attempt to push the official absolute world speed 
record to 1.500 mph. with an improved version of the Fairey FD.2 research 
plane. Peter Twiss, same pilot who set the present 1,132 "mpli. record in 
the Delta, would pilot the improved version. 

► Among the “might-have-been" satellites was a proposal for a three-stage 
unit which many experts feel would have put a U. S. vehicle in orbit as 
early as Febmarv, 1956. Proposal called for three standard rocket vehicles— 
a Martin-built Viking, a second-stage Aerojet Aerobec and a third-stage 
Deacon solid-propellant rocket. 

►Cockpit temperature in Convair F-106 has been contained in 65-90F 
range using electric anti-fogging in laminated side panels made of stretched 
plexiglass outside; Sierracin 611 with electrically conductive Sicrraeote for 
inside panel and vinyl interlayer. Cockpit temperature in Convair F-102, 
using hot air anti-fogging, has been as high as 140F. 

► Minneapolis-Honeywcll's Monrovia, Calif., facility is pushing work on 
ASROC ship-fo-underwater missile. Missile is essentially a solid propellant, 
rocket-boosted torpedo that is fired through the air for a considerable range, 
then enters water where electric-powered torpedo is directed by homing 
device to the target. 

►Radioplane Co.'s XKD4R-1 drone has been successfully test flown with 
rocket power for three to four minutes at speeds of about 400 kt. at Naval 
Air Missile Test Center. Point Mugu, Calif. Tests followed numerous un- 
powered drops from McDonnell F3H. Army will launch its version of the 
drone, the RP-76. from bailed F-S9, later from Radioplane's RP-77DL drone. 

► Lockheed F-104s, originally scheduled to become operational with the 
Air Defense Command in I lamilton AFB, Calif., last April, are now sched- 
uled to be phased in at the end of next month. Aircraft has had stability 
and engine relight problems which reportedly have been cured. 

► Defense Department officials say the military requirements put into the 
three-ton helicopter wanted by the services (AW Sept. 30, p. 23) will sur- 
pass commercial performance requirements, that its performance will be 
even better than the heavy duty helicopter wanted by the International Air 
Transport Assn. 

► Temco's rocket-powered target drone has been troubled by pitchup at the 
moment of separation from the mother plane. 
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HOW THE 0QCL[j0(£)EIC=0 HELPED 


LIGHT UP THE LIFE OF A DOUBLE-DECKED COMMUTER 


Greater comfort for commuters . . . ami increased 
efficiency for railroads in these double decked 
coaches now in service on the Chicago and North 
Western Railroad. Brighter, roomier, air condi- 
tioned . . . and passenger capacity more than dou- 
bled. Problem? Greatly increased power demand 
but no more space for motor generating equipment. 
Solution? Class H insulation with Silicones. 

The engineering staffs of Waukesha Motor Com- 
pany and Harnischfegcr Corporation, cooperating 
with the C&NW, designed and built a Class H 
generator using Union Carbide Silicones as the 
insulating resin. Silicones stand up under tempera- 
tures and loads that break down other insulating 
materials. The result is a unit no larger than those 



previously used, but supplying sufficient power to 
meet the new demands plus any overload condition. 

This is another example of how the Union 
Carbide Silicones Man lias helped solve an 
“impossible” insulation problem. Silicones permit 
smaller units for equal jobs ... or greater capacity 
for added loads. To obtain more information, write 
for “Class H Insulation with Union CARBIDE Sili- 
cones.” Address Dept. AW -14, Silicones Division, 
Union Carbide Corporation, 30 East 42nd Street, 
New York 17, N. Y. 



Washington Roundup 


New Soviet Surprise? 

Speculation as to what new technological achievements 
the Soviet Union will announce on Nov. 7, 40th anni- 
versary of the Bolshevik revolution, is led by a guess that 
they will say they have flown an atomic aircraft. 

Other bets are announcement that they have shot a 
rocket to the moon, even though some conditions for 
such a launching will not be favorable at that time, 
launching of a second and larger satellite; great display 
of a missile-armed, streamlined attack force in Moscow. 

Meanwhile, Sputnik has traveled more than seven 
million miles, survived the heaviest concentration of a 
several-day-long meteor shower and is behaving about 
as predicted. Orbit is processing westward at 5.0 to 5.1 
degrees a day and astronomers now say previously noted 
disturbance of the orbit was due to earth's equatorial 

Moon Over Canaveral 

Continued criticism and the rising of the Soviet 
satellite have brought partial relaxation of Defense De- 
partment's policy of refusing to identify' missiles fired 
from Cape Canaveral, Fla., in full view of the public 
(AW Oct. 7, p. 26). 

Assistant Secretary of Defense for Public Affairs 
Murray Snyder said last week the missile test program 
now “has reached a stage where certain information 
may now be made public.” 

Change came in tiiftc for firings of Air Force Thor and 
Army's Jupiter IRBMs and Vanguard TV-2 test vehicle 
to be identified, but several firings of smaller missiles 
made a few days before and even after the policy change 
were not identified. They included: static test firing of a 
Thor three nights before; firing of a Lockheed X-17. now 
a test vehicle for Navy's Polaris IRBM. one day before; 
firing one day after that probably was another all-auto- 
matic launch of Bomarc interceptor missile. 

Defense said TV-2, testing the General Electric first 
stage engine, reached 109 mi. altitude and a speed of 
4.250 mph. on a 140 sec. flight and fell into the Atlantic 
328 mi. offshore. Jupiter, it said, took its prescribed 
course and landed in its pre-selected target area. One 
Air Force partisan suggested the pre-selected target area 
was the Atlantic Ocean. 

Quarles on the Spot 

Deputy Defense Secretary Donald A. Quarles will be a 
primary target of the Joint Atomic Energy Subcommittee 
on military applications headed by Sen.’ Henry Jackson 
(D.-Wash.) when it holds hearings shortly after Congress 
reconvenes. The reason: Over the protests of subcom- 
mittee members, Quarles persisted at an executive session 
in August in defending cutbacks in the missile program, 
including the elimination of overtime work. The session 
was called as a result of the Soviet announcement that 
it had successfully fired an intercontinental ballistic 

Administration: GOP Challengers 

Two of the three Republican members of the Senate 
Preparedness Subcommittee, which probable will hold 
public hearings before Congress reconvenes in Januarv, 
are publicly protesting the administration’s attitude 
toward satellite and missile development. They are Sen. 


Styles Bridges (N. H.), also ranking minority member of 
the Appropriations Committee, and Sen. Ralph Flanders 
(Vt.) (see page 29). The third Republican member of 
the subcommittee is Sen. Lcverett Saltonstall (Mass.). 

Last week, Bridges declared that he is "deeply dis- 
turbed at the grossly misleading statements” being made 
on the Soviet earth" satellite achievement “bv ostensibly 
responsible spokesmen” for the administration. 

The comment of Presidential Assistant Clarence V. 
Randall dismissing the Russian satellite as a "silly 
bauble,” Bridges said, “is completely beyond my com- 

“As a Republican, I would like to be able to support 
spokesmen of the administration on matters of national 
interest. However, the welfare of the U. S. transcends 
political considerations, and I cannot permit such irre- 
sponsible statements as that made by Mr. Randall to go 
unchallenged. Such statements reflect either ignorance 
of the facts or an attempt to confuse and mislead the 
American people. 

"The mere fact that the Soviets have been successful 
in launching their satellite indicates clearly that they 
possess the same type of technical knowledge that is re- 
quired to project an intercontinental ballistic missile. 
Military implications of such technical knowledge in 
the hands of a potential enemy to the U. S. are tre- 
mendous in scope. 

"I had hoped that the one constructive result of the 
Soviet accomplishment would be to shake many of the 
people of this country out of the dangerous complacency 
which has developed with regard to the Soviet mcn- 


Watchful Eye 

Departure of the Robert Tripp Ross-Donald B. Mc- 
Cannnond axis from the Defense Department’s Public 
Affairs Secretariat has not ended the petty criticism of 
service speeches and proposed press releases. Under 
Murray Snyder, former White House aide. Army Secre- 
tary Wilber Bruckcr still has his speeches returned with 
extensive changes after they are sent to the "front office" 
for policy approval. Common assumption in Army public 
information circles is that the White House is keeping 
close control of defense statements to the public. Snv- 
der’s last job was as fop aide to Janies Hagerty. White 
House press secretary. Among other petty annoyances is 
a demand that all papers sent to Snyder's office for 
clearance be carried by top officers and the job not dele- 
gated to mere captains and majors. 

Discount Reversal 

Airlines which recently dropped the 10% discount 
on military traffic (AW Oct. 7. p. 25) have reversed 
their field and now want to reinstate the discount. 
Military transportation officers normally schedule traffic 
over the shortest route at the lowest available rate and, 
consequently, have been diverting their traffic to those 
airlines still offering the discount. The four trunkline 
carriers and the two local service carriers that discon- 
tinued the discount are feeling the pinch, particularlv 
since October's general passenger traffic level is at such 
a low ebb. Original purpose of the discount was to 
place airlines in a stronger competitive position with the 
railroads in developing military traffic. Recent increases 
in mil rates, however, appeared to eliminate the need for 
the discount. -Washington staff 
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Mockup Shown of 
Grumman's New 
Observation Plane 
For Army, Marines 


Mockup of Grumman turboprop observation plane for the Army and Marine Corps (AW 
May 27, p. 28) is being displayed at Ft. Meyer, Va„ during the U. S. Army Assn.'s annual 
meeting. The two place, 275-kt. AO-1 Mohawk can land and take off over a 50 ft. obstacle 
within 600 ft. Ground run would be about 350-400 ft. Present Mohawk can be equipped 
with skis to operate off of water, mud, snow, and sand, but services agree that the water 
base capability is of little use to them. Skis will probably be redesigned for use on mud, 
snow and sand. Mohawk now weighs about 10,400 lb. Its Lycoming T53-L-3 engines each 
develop 1,005 hp. providing thrust loading about the same as the Grumman F8F Bearcat. 
This indicates its maneuverability and climb performance. Reconnaissance from the initial 
version of the Mohawk will be handled by the observer and camera equipment. Lvcntnallv 
the aircraft will also carry radar, infrared, television, and two other undisclosed systems for 
obtaining information. 'I lie Mohawk has three external racks under each wing. The 
inboard rack can carry a 1.000 lb. load and the two outboard racks 500 lb. each. 



Project Stratoscope Reveals Sun Data 


Future research projects would include the study 
of planetary atmosphere, satellite observatories. 


By Evert Clark 

Washington-Plans for projects rang- 
ing from the study of planetary atmos- 
pheres to satellite astronomical observ- 
atories were revealed by the Office of 
Naval Research last week as a result of 
complete success of two Stratoscope 
balloon flights during which the sun 
was photographed from above most of 
the earth's atmosphere. 

Photographs taken in flights Sept. 
25 and Oct. 17 (sec p. 116) already 
have indicated that the sun’s gaseous 
eddies arc much more turbulent and 
have much more structure and organiza- 
tion than was previously believed. Pho- 
tos included the sharpest ever taken of 
the sun’s edge (sec picture below). 

Some of the phenomena res caled by 
the flights arc "quite bewildering,” Dr. 
Martin Schwa r/schild, chief investiga- 
tor, said. He is Eugene Higgins Pro- 
fessor of Astronomy at Princeton Uni- 
versity, prime contractor for the 
instrumentation portion of Stratoscope. 

Dr. Lyman Spitzcr, Jr., director of 
the observatory and a major investigator 
of controlled thermonuclear reactions, 
said knowledge gained through the 
Stratoscope flights might contribute to 
the control of fusion by helping to 
explain interaction of magnetic fields 
and hydrogen gases. 

Stratoscope, which has cost approx- 
imately SI 1 5,000, was cited as a good 
example of a basic research project re- 
quiring cooperation among two services 
—Navy and Air Force— and university, 
industry and private scientific investi- 

Stratoscope Timetable 

Tentative timetable for later phases 
of Stratoscope and related projects: 

• Spectroscopic study of planetary at- 
mospheres from a manned balloon 
within the next year. Project is under 
the direction of Dr. John Strong at 
Johns Hopkins University. Skyhook 
balloon will lift a modified project 
Stratolab gondola containing a 16 in. 
telescope to about 85,000 ft. Guidance 
system and telemetry will differ from 
those used in Stratolab. Man will pro- 
vide the simplest aiming system for the 
telescope and spectroscopic equipment 
and will have the option of training 
the equipment on any interesting phe- 
nomenon he might sec other than the 
planets. He probably will be Malcolm 
D. Ross, physicist in ONR's air branch, 
one of two men to make the two 
ONR-sponsored Stratolab flights so far. 


• Stratoscope II flight with a 56 in. 
telescope, recording on film. This lOuld 
come in 1960 or 1961. 

• Stratoscope II flight with a 56 in 
telescope and television camera Ex- 
pected approximately in 1962 or 1965 

• Satellite observatory carrying a six or 
12 in. telescope weighing a few hun- 
dred pounds, and television. No date 
is given for this step and ONR em- 
phasized that there are “no definite 
plans for it”— only expectations. 

• Orbiting of a large telescope. Dr. 
Schwarzschild said this is a “dream 
for sometime decades from now.” 
Funds a Question 

All steps beyond the two flights al- 
ready completed depend on availability 
of funds as well as other factors. Work 
has not even begun on Stratoscope II, 
but ONR and its Stratoscope I con- 
tractors are quite encouraged by re- 
sults so far. 


Dr. Spitzcr said long-range hopes 
for satellite observatories have no rela- 
tion to ' any military reconnaissance 
satellites or any other military project. 

But if there were a military' neces- 
sity for satellite observatories, “of 
course we could do it very rapidly," 
Dr. Spitzcr said. He and Dr. Schwarzs 
child said they know of no work undci 
way in the Soviet Union similar to 
Stratoscope. 

Each Stratoscope flight has produced 
8,000 photographs of the sun on 55 
mm. film at one second intervals. First 
flight on Sept. 25, the 10th anniversary 
of the first Skyhook flight, photo- 
graphed the sun’s core from an alti- 
tude of 81,500 ft. Second, on Oct. 
17, made several scans from a pom' 
halfway between the limb (edge) and 
the core, out to the limb and back 
again. Photos show a segment of the 
limb approximately 50,000 mi. long 
and sharper than any taken through 
earth-bound telescopes. 

Air Research and Development 
Command's Cambridge Research Cen- 



I 


LIMB or edge of the sun is photographed with unprecedented sharpness from a balloon 
at an altitude of 83,000 ft. Hot turbulent eddies are visible in the solar atmosphere 
quite close to the limb. Bright elongated area, starting at arrow', is a hot magnetic 
storm. Photograph, taken as part of Project Stratoscope, encompasses a 30,000 mi. sweep 
of the sun. 
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ter helped ONR fund the solar instru- 
mentation portion of Stratoscope. 

Contractors arc the Princeton Uni- 
versity Observatory for Instrumenta- 
tion; Balloon Department of General 
Mills Inc. for the balloon, suspension 
system, launching and recovery of bal- 
loon and equipment; Perkin-Elmer 
Corp. for design and construction of 
the solar telescope and camera; Uni- 
versity of Colorado's Research Service 


Laboratories and the Upper Air Lab- 
oratory of its Physics Department for 
the pointing control. Dr. John W. 
Evans, superintendent of the Sacra- 
mento Peak Observatory helped with 
initial planning and secured some 
financial help from AFCRC for initial 
development of instrumentation. ONR 
project officers arc Dr. Sidney G. Reed, 
Jr.. Physics Branch; Lt. Cmdr. Edmond 
A. Basquin, Air Branch. 


USAF Researcli Cuts Are Deep; 
Cambridge, Rome, OSR Hard Hit 


Washington— USAE research and de- 
velopment programs are being severely 
crippled by spending ceilings plus the 
shift from obligation to expenditure 
financing, in spite of official assurances 
that cuts will not exceed S% and are 
not being administered across the 
board. 

Hardest hit Air Research and De- 
velopment Command centers arc still 
Cambridge Research Center, Rome Air 
Development Center, Wright Air De- 
velopment Center and Air Force Office 
of Scientific Research. 

Effect of current fiscal policies, im- 
posed on USAF "by Defense Depart- 
ment and on Defense by the Budget 
Bureau, is to virtually eliminate any 
hope of beginning new work with Fis- 
cal 1958 money. 

Vouchers Not Paid 

Many Fiscal 1957 contracts have 
been terminated, and vouchers for woik 
done so far arc not being paid until 
after Jan. 1 by some centers and until 
after March by others. 

Although research and development, 
particularly basic research, has been paid 
greater lip service since the launching 
of the Soviet satellite, policy of cutting 
back research work has continued at an 
even greater pace as the machinery for 
bringing spending under control begins 
to work. 

Defense Department last week was 
preparing new statements on research 
funding, partly to offset disclosure that 
former Secretary Charles E. Wilson 
ordered the services last August to re- 
duce by $170 million the amount of 
procurement and production funds they 
used to support research, development, 
testing and evaluation. 

USAF spokesmen said the Wilson 
order will not mean additional cuts 
above the 8% expected for Air Force 
programs (AW Sept. 16, p. 26). even 
though Defense took steps to keep the 
order from becoming public at the time 
it was issued. 

Defense Secretary Neil H. McElrov 
said last week that officials have been 
"taking a hard look (at) the rate at 


which we arc progressing with research 

Industry observers believe, however, 
that no appreciable increase in research 
and development spending is yet in 
prospect. Even if it were ordered im- 
mediutclv. what one observer called "the 
slowing down of the slowdown,” would 
take some time because it has now 
gathered momentum. 

Effects of Cuts 

Despite assurances that the overall 
final percentage of expenditure cuts will 
not be high, here arc some of the effects 
the policy is having: 

• Missile programs and missile testing 
at Patrick AFB, Fla., still were on a 
five-day week as Defense officials took 
their "hard look." McElrov said in an 
Oct. 18 memorandum to the three 
service secretaries that all requests for 

missile programs of which 1 am aware 
have been approved by this office, 

“It appears that our missile schedules 
now represent the best balance of tech- 
nical knowledge, trained manpower and 
test installations that we can make at 
this time. 

"I am not aware of any regulations 
that have been imposed which arc pre- 
sently hampering our efforts to carry out 
these schedules. 

McElrov called for “continuing at- 
tention to the removal or modification 
of any regulations which could con- 
ceivably impede progress in these 
fields.” 

He also asked that "a short weekly 
memorandum" on missile progress be 
furnished to Assistant to the Secretary 
of Defense for Guided Missiles William 
Holaday, “marking a copy for my per- 
sonal attention," and assured the secre- 
taries and their staffs of "my constant 
availability to assist in any way” with 
problems. 

• Cambridge Research Center has or 
will have canceled approximately half 
of its Fiscal 1957 programs and will have 
no Fiscal '58 funds for any new pro- 
grams unless policies are changed. A 
great many of these are exploratory re- 


search contracts. Many development 
contractors are being told they can 
submit invoices for work done but the 
invoices will not be paid until next 
March. 

• Rome Air Development Center has 
canceled all Fiscal 1957 and 1958 con- 
tracts with some companies and has told 
some contractors their bills will not be 
paid until after Jan. 1. 

• Wright Air Development Center. 
Contract terminations arc reported to 
be in the hundreds. Administrative 
effort being devoted to determining ex- 
penditure rates, canceling contracts, 
stretching out others and adjusting 
others is so heavy no new contracts 
could be written even if funds beeame 
available, some officers say. 

• Office of Scientific Research. Faced 
originally with an order that would 
have resulted in an across-the-board cut 
of 5% in all existing contracts, AFOSR 
suggested a method which would have 
allowed selective cutting but still would 
have achieved an over-all reduction of 
5% in expenditures. This was rejected 
at higher levels. OSR next faced what 
amounted to a 50% cut in its budget 
(AW Sept. 16, p. 27), but bitter pro- 
tests from university and industry con- 
tractors brought a reversal. Now OSR 
has sent out letters to approximately 
half of its 600 contractors ordering a 
5% across the board cut in remaining 
unliquidated obligations under con- 
tracts which expire after Dee. 31. 
Uncontracted Proposals 

It, too, is having to let new proposals 
go uneontractcd for, pass up renewal of 
many existing contracts, and postpone 
payment of its bills. The new letter to 
contractors asks them to reduce esti- 
mated cost by “not less than 5% of 
the unliquidated obligation of the con- 
tract as of 30 Aug. 1957,” or stretch out 
performance time to achieve equivalent 
reduction in expenditure rates, or "effect 
a partial termination" to realize the 
same saving. 

OSR also has been directed to in- 
corporate a monthly reimbursement 
limit into contracts. 

Contractors again are objecting 
strenuously, this time more to the 
methods employed than to the amount 
of the cuts. They point out that univer- 
sity contracts usually arc written on a 
cost-sharing basis and contain no "fat” 
that can be readily cut: that basic re- 
search costs do not run on a flat rate 
from beginning to end of contract or 
beginning to end of school or fiscal year, 
and expenditure limits imposed on a 
monthly basis are extremely unrealistic. 

One contractor said imposing a stead;' 
monthly spending rate requires the 
contractor cither to bill the government 
dishonestly or to "carry the government 
until it can pay its bills,"' and neither 
prospect is a sensible one. 
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Fear Second Soviet ‘First’ 


Congressmen 

By Katherine Johnson 

Washington— Demands for accelerat- 
ing the U. S. defense program mounted 
last week as congressmen— both Repub- 
licans and Democrats— showed concern 
that the launching of the Soviet earth 
satellite is only one "first" for Russia 
and that another will follow. 

Rep. Melvin Price (D.-I1I-), chairman 
of the Joint Atomic Energy Subcom- 
mittee on Research and Development, 
returned from Russia convinced that 
before long the Soviets will be flying an 
atomic powered aircraft. 'Ilie Russian 
scientist who escorted Price and other 
members of the subcommittee assured 
them that this was so. "And I believe 
him,” Price said. "The Russians know 
the tremendous psychological value of 
startling military 'firsts.' and they move 
forward. Their plane probably won’t 
be perfect, but I have little doubt that 
it will be flying. The U.S. has been 
puttering along in the hope of eventu- 
ally developing the perfect atomic 
plane." 

Sen. Richard Russell (D.-Ga.), chair- 
man of the Senate Armed Services Com- 
mittee. said the U. S. could, in a meas- 
ure. regain prestige by producing the 
first atomic plane but added that the 
Defense Department has “very fool- 
ishly” cut back the program for the 
current fiscal year by two-thirds. 
Congressional Drives 

Congressional support for action in 
two directions is strong: 

• Reorganization. Interservice rivalry 
and inadequate military-civilian scien- 
tific coordination is a prime target of 
congressional criticism. Sen. Mike Mans- 
field (D.-Mont.), Democratic whip, has 
proposed establishment of a Secretary 
for Research and Development with full 
Cabinet status. 

• Encouragement of scientific advance- 
ment. Sen, Henry Jackson (D.-Wash.), 
as chairman of a’ special NATO com- 
mittee, will present a comprehensive 
program to the Third NATO Parlia- 
mentary Conference in Paris early next 
month. Other U.S. members of the 
special group which drew up the pro- 
gram include Dr. R. Killian, president 
of Massachusetts Institute of Tech- 
nology; Dr. Maria Geoppert Mayer, 
professor, 'Hie Enrico Fermi Institute 
tor Nuclear Studies, and Dr. Rubin 
Mcttler, program director of USAF’s 
intermediate range ballistic missile pro- 
gram at Ramo- Wooldridge Corp. 

Urging an "Atlantic community 
talent development program,” the 
NATO committee in its report recom- 
mends: 

• NATO-wide employment clearing 


house. Noting the shortage in indus- 
trialized NATO countries, the commit- 
tee observed that “in other areas, there 
is underemployment or actual unem- 
ployment for scientists and engineers, 
particularly those just finishing their 
training.” 

Listings of employment opportuni- 
ties and applicants would be assembled 
in one register. 

• NATO-financed awards program for 
scientific teachers and students in sec- 
ondary schools. 

• NATO-financed cooperative training 
and research projects, summer institutes 
and cxchange-of-persons programs. 

• Establishment of an Atlantic Com- 
munity Foundation, composed of two 
representatives of each NATO nation, 
to administer the program. 

It is expected that the Jackson com- 
mittee's proposals will receive firm back- 
ing in Congress. 

Meanwhile senators and representa- 
tives arc cautious in backing increased 
defense expenditures as a solution. The 


general attitude is that the answer lies 
in more efficient utilization. 
Individual Reaction 
Developments last week included: 

• Sen. Ralph Flanders (Vt.), Republi- 
can member of the Senate Prepared- 
ness Subcommittee which has launched 
a study of the satellite and missile 
piograms (AW Oct. 14', p. 31), com- 
plained that “there is too little indi- 
cation that the needed action is being 
taken for bringing our missile program 
to a successful completion. That pro- 
gram has lagged for many months.” 
Declaring that the answer does not 
lie “in more billions.” but “in com- 
petent. authoritative management of 
scientists, engineers, and military ex- 
perts," Flanders proposed that direction 
of missiles programs be “turned over” 
to MIT President Killian. He added: 
“Hie billions we have appropriated 
and spent have been getting in each 
other’s way. They have been spent 
on sendee rivalries, on committees and 



Jupiter Night Firing 

Army Jupiter intermediate range ballistic missile is launched at Cape Canaveral, Fla., at 
night. Firing marked break in precedent since Department of Defense officially identified 
a missile in test launching for first time. 


AVIATION WEEK, Octc 


28, 1957 


subcommittees, on coordinating officials 
and committees, on advisory commit- 
tees and subcommittees, on channels 
of communication up, and down, and 
sidewise in the trackless maze of the 
Pentagon-a building deliberately de- 
signed to facilitate running around in 

• Sen. Hubert Humphrey (D.-Minn.), 
chairman of the Senate "Disarmament 
Committee and a member of the For- 
eign Relations Committee, urged that 
former Secretary of Defense Charles 
Wilson and Budget Director Pcrcival 
Brimdage. be called for a Senate hear- 
ing. He cited as “one further incred- 
ible disclosure of reckless risks being 
taken in our national security,” the 
disclosure that through Turkish-based 
radar "the Administration apparently 
knew of Soviet missile progress at the 
same time it was slowing down our 
own missile development program. . . . 

“If President Eisenhower himself 
knew these facts." Humphrey com- 
mented, “he owes the American people 
an explanation. In any ease it was 
his business to know the facts, and to 
act accordingly— and this he and his 
administration failed to do.” 

• Sen. Homer Capehart find.), rank- 
ing Republican member of the Bank- 
ing and Currency Committee and a 
member of the Foreign Relations Com- 
mittee. cautioned against "hysteria.” 
"To say that this single achievement 
(Sputnik) seriously jeopardizes our de- 
fense is approaching sheer nonsense.” 
he said. "To be thrown into hysterical 
spending because of it would be wrong. 
It is conceivable even that a reapprai- 
sal of the emphasis to be placed on 
the various phases of our defense ef- 
fort might result in a reduction in 
defense spending.” 

Capehart said “the inventor of the 
radio, which was more startling than 
Sputnik, was Marconi, an Italian, but, 
of course, history proves that we were 
the ones to develop it and got the 
most use and good from it.” 

Fie said lie is impressed with the 
"showmanship" of Russian leaders 
which “makes Billy Rose look like a 
second-rater. Through a tremendous 
sacrifice on the part of their people, 
they have the ability to develop a 
gadget and make it a cause of worry 
for the foreign offices all over the 
world." 

• Sen. Mansfield, criticizing intcrscrvice 
rivalry, called for “one centralized 
agenev to which would be attached 
the best scientists from the services 
and civilian life” to administer mis- 
sile programs. He commented that 
“it is time to take the Wernher von 
Braun team of Redstone Arsenal and 
put it up where it belongs in the rocket 
field. At the present time, it and the 
Army are at the bottom of the missile 


totem pole despite the fact that the 
only real advance in the missile field 
—the Redstone— was developed by 

• Top policy group of the Democratic 
National Committee issued a detailed 
statement denouncing defense cutbacks 
point-by-point. In addition to criti- 
cizing reductions in the missile pro- 
grams and the long-range jet tanker 
and bomber programs, the group noted: 
“Development and production of mod- 
ern airlift cargo planes, so necessary 
to meeting foreign commitments, have 


Washington— Divided reaction to the 
implications of Russia's satellite launch- 
ing was still evident in public state- 
ments by administration officials last 

Clarence Randall, special assistant 
to President Eisenhower for foreign 
economic matters, called Sputnik “a 
silly bauble m the skv' and said he is 
"gratified that our nation was not first." 

President Eisenhower said he will 
make a series of speeches telling the 
public why it should have confidence 
in the nation’s economy, its scientific 
progress and its defense programs. 

"If I may be able in these talks to 
set out in proper perspective the truth 
and facts on these matters, no time 
consumed will be too much, no incon- 
venience will be too great,” the Presi- 
dent said. 

Rebuttal 

Army Secretary Wilber M. Bruckcr, 
on the other hand, spoke of "the 
urgency of this critical hour and the 
quality of sacrifice it demands from 
each one of us." continuing the talk 
of "sacrifices" first voiced last week by 
Vice President Richard M. Nixon, Sec- 
retary of State John F. Dulles and 
Deputy Defense Secretary Donald A. 


Boost for Polaris 

Washington— Navy is tripling its fund- 
ing for the Polaris fleet ballistic missile. 

Lockheed, missile system manager for 
the project, has been given a S62.1 mil- 
lion contract to accelerate development 
and push the Polaris into operational 
status "as rapidly as possible." The con- 
tract, which extends the program 
through Fiscal 1958, increases the total 
amount of contracts held by Lockheed 
Missile Systems Division on the Polaris 
to S82.6 million. Pres'ious S20.5 million 
contract was for initial research, develop- 
ment and testing, 

Polaris test vehicle, a modified version 
of Lockheed’s X-17 research rocket, was 
fired from USAF Missile Test Center, 
Patrick AFB, Fla., early last week. 


been just about eliminated." Sen. Estes 
Kefauver (D.-Tenn.), a member of the 
Senate Preparedness Subcommittee, and 
Thomas K. Finlcttcr, former Secre- 
tary of the Air Force, are members 
of the policy group. 

• Rep. Thomas Lane (D.-Mass.) char- 
acterized the administration's defense 
attitude as "Hamlet-like— to lead. . . 
or not to lead . , . that is the question." 
He added: "It is 11:80 p.m. and all 
is not well. The hour is late, and the 
time left for constructive leadership 
is running out.” 


Quarles (AW Oct. 21. p. 27). 

But. like Quarles, Brucker tended to 
put the burden for underestimating the 
threat of Soviet strength on the public, 
rather than on administration leaders. 
Brucker also put some of the blame on 
Congress for cutting the Fiscal 195S 
defense budget. 

Randall said Russia used a military 
missile to launch its satellite. If this 
country had used a military missile to 
launch the first satellite, Randall said, 
other countries would have directed 
propaganda against tile U.S. for using 
the rocket as a threat. 

Supermarket U.S. A. 

Randall said programs of economic 
aid and cooperation are much more im- 
portant to world affairs than earth 
satellites. As an example of the way 
in which American businessmen can 
support the government in interna- 
tional relations, Randall cited tile "Su- 
permarket U.S.A.” exhibit sponsored 
by the National Association of Food 
Chains and the U.S. Department of 
Commerce in Zagreb, Yugoslavia. 

Brucker said announcement of a 
Russian intercontinental ballistic mis- 
sile firing, a satellite launching, etc., 
"arouses apprehension and impels 
efforts to strengthen our defenses.” but 
the effect "seems to wear off very 
quickly, and manv people return to an 
attitude of complacency." 

"In this age, complacency is a luxury 
we cannot afford.” Bruckcr said. "In 
order to meet the Soviet challenge and 
maintain our national integrity', we 
must squarely face all the unpleasant 
facts and make a sustained effort to 
build stronger than ever. 

"Not for a moment can we forget 
the urgency of this critical hour, and 
the quality of sacrifice it demands from 
each one of us. Without regard to 
partisanship, this is our country’s 
cause," Bruckcr said. 

"Alternating peaks and valleys of 
effort and expenditure are wasteful,” 
Brucker continued. “It docs little good 
to raise strong defenses for a while, and 
then follow a period of complacency 


Administration Divided on Sputnik 
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British Gain Initial Win Over U. S. 
In ICAO Navigational Aid Dispute 


Atomic Depth Bomb 

Washington— Navy reported last week 
it lias an operational air-druppcd atomic 
depth charge, called Betty, which is car- 
ried by Grumman S2F-1 Trackers and 
Lockheed P2-V Neptunes. This appar- 
ently is in addition to Lulu, an air- 
dropped atomic anti-submarine weapon 
(AW Nov. 5. p. 23) with an under- 
water lethal range measured in miles. 


when we let down our guard. . . . 

Quarles also has expressed concern 
"that this nation may not recognize and 
properly evaluate the magnitude of this 
threat or that it may be unwilling to 
make the personal and financial sacri- 
fices which are inescapable if we arc to 
maintain positive, effective and convinc- 
ing deterrent forces.” 


Montreal— British have won the first 
round in their fight for international 
adoption of the Decca area coverage 
navigation systems over opposition of 
the U. S. at Sixth Communications Di- 
vision meeting of the International Civil 
Aviation Organization. 

British success is that the meeting 
has recommended to ICAO’s Air 
Navigation Commission that an inter- 
national meeting be held “at the 
earliest practicable date ... to reach 
conclusions on short distance aids." 
The terms of reference from recom- 
mendation 3.3/10 are for the meeting 


• Define existing problems and those 
anticipated in respect to various opera- 
tional environments. 

• Consider ways of solving problems 
in operational tenns. 

• Establish quantitative and qualita- 
tive requirements respecting facilities 
required for solutions resulting from 
discussions (of above). 

• Review in light of conclusions 
reached in respect to (above) capabili- 
ties and limitations of aids both in 
service and in development and to 
consider time scale of required imple- 
mentation. 

United States was unable to obtain 
the support necessary for acceptance of 
its proposal that the existing interna- 
tional VOR/DME standard be modi- 
fied to include signal characteristics 
of Vortac’s Tacan distance measuring 
equipment (DME-T). Proposal was 
defeated bv a vote of 11-11 with seven 
countries abstaining. 

United States objection to the British 
proposal for a meeting to evaluate 
area coverage versus rno-theta short 
range aids stems from its commitments 
for extensive implementation program 
of the CAA for the rho-theta Vortac 
system. 

United States delegation appended 
two statements to the recommendations 
of the meeting, the first referring to 
its action on DME: 

"The United States delegation does 
not accept the decision of the Sixth 
Communications Division meeting 
wherein the meeting declined to make 
needed amendments to the DME 
specifications. . . . The United States 
government therefore reserves the right 
to adopt or reject any course of action 
with respect to this matter on terri- 
tories under its jurisdiction as it may 
deem appropriate to its national in- 

Sccond U. S. statement refers to 
the future special meeting to study- 
navigation aids: 

"Tlie United States delegation has 
agreed to recommendation 3.3/10 re- 
garding a ’special meeting’ to studs 
navigational aids. This action should 
not, however, be construed as a com- 
mitment that the United States govern- 
ment will be represented at such a 
meeting. The U. S. government re- 
serves its position on this subject until 
it has had an opportunity to review 
the entire problem. Including such 
factors as the scope of the meeting’s 
agenda the date on which it will be 
held, and others." 


Farside Hits 4.000 mi. Altitude 

Washington— At least one and probably two Air Force Farside balloon launched 
rockets arc believed to have reached the 4,000 mi. target altitude in firings at Kniwe- 
tok Atoll. 

Another reached an altitude almost as high as the orbit of the Soviet satellite 
on the day before the satellite was launched, but this information was withheld 
for three weeks, even though it might have helped offset the psychological impact 
made by Sputnik. 

Details on the firings as learned by Aviation Week: 

• Shot One. Sept. 25— Balloon ripped and the missile was not launched. 

• Shot Two, Oct. 3— Passage of the rocket through the balloon damaged the tele- 
metry transmitter. 

Data was recorded to a little over 500 mi. altitude, but the rocket is believed 
to have gone higher. Pentagon had this information by the time Russia announced 
its satellite launching but did not release it and refused for several days to verify 
it after it was learned from other sources. 

• Shot Three. Oct. 7— Rockets had to be fired from below 70,000 ft.— desired alti- 
tude was 100.000 ft.— because of weather conditions. Some stages did not fire, 
but missile still did well. T ransmitter gave data to an altitude above 400 mi. before 
quitting doe to overheating. 

• Shot Four. Oct. 1 1 — Balloon material froze in low temperatures in the tropo- 
pausc. Rocket was fired for safety reasons. 

• Shot Fire. Oct. 20— Apparently achieved 4,000 mi., based on visual observations 
of the burning period, but transmitter w-as not operating throughout. 

Radar was not used to track Farside because it is too small and moves too fast 
in vertical trajectory. 

• Shot Sis. Oct. 22— Also may have achieved full 4,000 mi. Transmitter gave data 
to 1.000 mi. before giving out but observation of the burning period indicated rocket 
continued its path. 

When the complete data has been reduced more exact determination may be 
available. 

Future of Farside program will depend on availability of funds. Contractors say 
they will not carry it farther on another "shoestring” budget. Sponsor is Air Force 
Office of Scientific Research under Brig. Gen. FI. F. Gregory. Dr. Morton H. 
Alperin, head of AFOSR’s Directorate of Advanced Studies, directs the project. 
Prime Contractor is Aeronntronic Systems Inc., a Ford Motor Co. subsidiary. 
Project manager for Aeronutronic is Herbert Karsch. 

Most of Farside group arrived at Eniwetok Sept. 23, and included team from 
General Mills Co., balloon contractor. Some returned Oct. 23. Aeronutronic 
team was headed by E. FI. Krause, vice president for research and development. 
AFOSR team was headed by Dr. Alperin and, in later stages, by Col. Eugene 
Levier, new deputy for operations, who replaced Col. William O. Davis. 
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FINAL adjustment is made to model's instrumentation. Perforated test section walls in the Cornell high speed tunnel are visible. 



T-38 Model Shows Low Drag Wing Fairing 


Northrop T-3S supersonic basic 
trainer, shown during wind tunnel tests 
at the Cornell Aeronautical Laboratory, 
has been area-ruled and considerable 
care was used in finding the optimum 
shape of the fairing for the wing root. 

This fairing tends to compress the 
flow over the inboard portion of the 
wing trailing edge increasing the static 
pressure there and reducing drag. Most 
wing pressure drag orginates on the in- 
board sections and flow conditions 
around the wing root are important. 
Tests Purpose 

Main purpose of these particular 
tests was to determine the aircraft’s 
stability characteristics from about 
Mach ,85 to Mach 1.3. Current por- 
tion of the program being conducted 
at Cornell involves models which arc 
structurally similar to the aircraft to 
investigate its acroclastie character- 

Model shown here is supported by an 
adjustable sting which sets it at some 
fixed pitch angle with reference to the 
limnel air stream. The yaw angle of 
the model can then be varied auto- 
matically while the tunnel is running. 
The resulting data outlines the air- 
craft's tendency to pitch, roll and yaw 
during maneuvers which combine yaw- 
ing and pitching motion. 

The T-38 will be powered by two 
small turbojets mounted in the box-like 
body of the empennage so that they can 
be scniced and removed with a mini- 
mum of aircraft disassembly. The hori- 
zontal tail has about 2 deg. of adhedral 
and is set low almost in the plane of the 


wing. It is a one-piece, all-moving type 
of control surface. 

The wing is very thin varying from 
5% thickness at the root to 3% at the 
tip. 

Lateral control is effected by small- 
span, long-chord ailerons located well 
inboard. 

Utilizes Fang Features 

The T-38 utilizes many features of 
the Fang, a Northrop experimental 
fighter design. Speed and general char- 
acteristics of the T-38 would make its 


conversion to a light-weight fighter a 
relatively simple matter and this is one 
of Northrop’s selling points. 

Change-over to the fighter role would 
be accomplished by removing the rear 
seat and adding fuel tanks or electronic 
gear depending on the type of mission 
to be performed. Armament will be a 
part of the trainer equipment and there 
is space in the trainer for basic elec- 
tronic navigating and weapon directing 
equipment. A heavier take-off weight 
can also be handled by the basic trainer 
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Holaday Speech Describes Shift 
To Solid Propellants for Missiles 


Brigham City, Utah— "Large opera- 
tional shift to solid propellants is now 
a reality." William M. Holaday, Spe- 
cial Assistant to the Secretary of De- 
fense for Guided Missiles, said in a 
speech delivered for him here last week. 

The speech, delivered for lloladav 
by Brig. Gen. Austin W. Betts at the 
opening of Thiokol's Chemical Corp.’s 
new solid propellant plant here, stated 
officially what Aviation Week had re- 
ported earlier about solid fuels (Oct. 7, 
p. 50). 

While in the past, most big rockets 
have been liquid fueled following Ger- 
man precedent with the V-2, the Hola- 
day speech said the specific impulse 
advantage of liquids over solids has nar- 
rowed. while the solids hare retained 
other advantages. They are. he said, of 
simple construction and need no fuel 
tanks, lines, valves, etc.; they avoid 
problems stemming from use of liquid 
oxygen which requires special handling 
and transporting equipment because of 
its low temperature and cannot be 
stored in the missile in readiness for 
firing. Liquid rockets also require a 
much longer count-down before firing 
to allow for fueling and checkout, while 
solids can have short count-down, can 
be kept ready for firing over prolonged 
periods and have a reputation for re- 
liability. 

Regarding growth in the solid pro- 
pellant rocket field, it was pointed out 
there are now over a dozen companies 
in the business. Despite rapid growth 


in performance and variety of applica- 
tion for solid rockets, the lloladav 
speech said people in the industry re- 
port that they nave not yet reached a 
size or performance limit. 

A growing proportion of develop- 
ment cost to total expense for a missile 
produced in useful numbers demands 
that even advantage be taken of exist- 
ing missile technologv and that missiles 
should be designed for maximum flexi- 
bility of operational assignment so that 
costs can be reduced by making larger 
numbers of fewer designs. 

Nike Ajax was developed for about 
109? of total cost, but it is now pos- 
sible for development cost to actually 
exceed production cost of a missile. 
Betts reported that missile development 
is proceeding at maximum speed. 

New Thiokol Plant 

The speech was made at a ceremony 
opening Thiokol's privately financed S3 
million plant. The one static test stand 
now ready for use is capable of han- 
dling an engine 12 ft. in diameter and 
developing two million lb. thrust. 

Pits for casting of propellant grains 
are also capable of handling 12 ft. di- 
ameter cases. In Thiokol rockets, liquid 
polymer propellant-binder bonds itself 
to clean metal case when cured. 

It is chemically related to T hiokol's 
polysulfide synthetic rubber. Oxidizer 
is usually ammonium perchlorate. 
Boron hydrides arc being studied but 
are not expected to appear except as 


additives in the near future. Thiokol 
claims a reliability record of 97.5% for 
its solid propellant rockets. 

Firing Bay 

Manufacturing, storage, testing and 
administrative facilities are scattered 
over an 1 1 .000 acre site for safety. The 
big firing bay, called the largest hori- 
zontal thrust stand in the U. S., with- 
stands two million lb. thrust with only 
•004-in. deflection. Small deflection for 
large thrust gives high natural frequency 
for accurate recording of thrust tran- 

Electra Proposed 
For Anti-Sub Role 

Washington— Economy measures 
have forced the Navy to review in- 
tended commitments for new anti- 
submarine warfare aircraft. Seaplane 
configuration apparently had been fav- 
ored initially, but some elements in the 
Bureau of Aeronautics now favor push- 
ing land-based ASW designs, and Lock- 
heed is proposing a version of its Elcc- 
tra turboprop (AW Sept 16, p. 23). 

Before the full impact of the current 
military economy drive was felt. Con- 
vair Division of General Dynamics 
Corp. had practically obtained the 
Navy's go ahead for its ASW Model 24 
seaplane proposal, but the contract has 
not yet been awarded. 

Now, Lockheed Aircraft Corp. has 
proposed to BuAcr a version of its 
upcoming Elcctra turboprop-powered 
transport for ASW service, Aviation 
Week has learned. 

Convair design for its Model 24 
ASW seaplane, as proposed to BuAer, 



Supersonic Target Missile 

Ramjet target vehicle. Lockheed's Q-5. resembles X-7, a supersonic vehicle used to test ramjet engines. Booster rockets have been 
added to Q-5; wing configuration differs from X-7. Like the X-7. target vehicle has parachute for recovery. Missile, instrumented 
to score near misses, theoretical hits, is being developed at Lockheed's Van Nuvs. Calif., plant. 
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breaking the barriers 

with Utica Vacuum Metals 

Today’s challenge lies in developing metals and means of 
cracking the thermal barrier. 

Tile metals problem has already been partially solved by superalloys 
produced through Vacuum Melting. This process, as developed 
by Utica, has yielded such super refractory alloys as Udimet 500 — 
a clean, pure alloy combining unsurpassed stress-rupture life 
with superior high tensile strength in the 1200’ F to 1800 F range. 
At 1600 F. Udimet 500 has a tensile strength of over 100,000 PS1. 

In addition to making new superalloys. Utica Metals Division of 
Kelsey-Hayes upgrades existing alloys through vacuum melting, 
Kelsey-Hayes Co., Detroit 32, Michigan. 
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For Canadair...T7ie Sky is NOT The Limit! 


What we have learned in the air — we apply 
on the ground. See these snowmobile-type 
vehicles: they are a solution to an unique 
problem of transport over trackless terrain 
through snow, muskeg, sand or water, and 
were Canadair-developed and manufactured 
for the Canadian Armed Forces. 


electronics, digital and analogue electronic 
computing, structural and mechanical test- 
ing: in all a service designed to offer fresh 
impetus for progress. 

Inquiries are invited: write directly to Vice- 
President/Engineering, Head Office. 


And Canadair's research and development 
division is ready to undertake other special 
jobs in many fields, such as: research, de- 
velopment problems, custom designs. 


CAN ADAIR 

LIMITED, MONTREAL, CANADA 



highlights these specific features: 

• Configuration incorporates high wing 
supporting three Wright Turbo-Com- 
pound engines. Center engine is highci 
than powerplants on cither side so that 
propeller clears hull. 

• Plane is larger than Lockheed's P2V. 
Cockpit accommodates pilot, co-pilot, 
navigator and controller (engineer). 
Hull accommodates about five other 
crew members. 

• Transparent observation blister is 
located forward of the cockpit. 

• Aft of cockpit is a ladder leading 
down to forward hull compartmental- 
ized area on starboard side, accommo- 
dating some of the craft's avionic gear. 
Complete gear includes electronic 
counter-measure equipment. radar, 
radio, sonar and magnetic detector. 

• Consoles, buffet and bunks arc in- 
stalled aft of the avionic compartment 

• Space directly beneath hull top shell 
accommodates electrical gear. Area be- 
low the hull Boor is vacant to avoid 
exposing equipment to corrosive sea 

• Fin sweeps forward in long line. Un- 
derneath fin, magnetic detector gear is 
installed in hull boom which extends 
aft of rudder trailing edge. 

Varig Airlines Orders 
Two Caravelle Jets 

New York— Two Sud Aviation Cara- 
vclle jet transports have been ordered 
bv Varig Airlines of Brazil at a cost of 
$5 million. Delivery of the first plane 
to Varig is scheduled tor June, 1959. 

The order represents the first tangible 
result of Sud’s North and South Amer- 
ican sales tour last spring with the twin- 
jet aircraft. Varig may use the Caravelle 
on its route between New York and 
South America as an interim plane 
before delivery of Boeing 707s. The 
Caravelle then could service Varig's 

The Varig Caravcllcs will seat 64 
passengers in first class accommodations. 
Flight time between New York and 
Rio dc Janeiro is expected to be 11 
hours, with two stops en route. 


Employment Lag 

ployincnt dropped 2-M00 in the four 
months from April to August, prelimi- 
nary- Bureau of Labor Statistics figures 
for August show. 

Defense cutbacks reduced jobs from 
the all-time 909,100 peak last April to 
884.700 ill August. Figure for July was 
902,000 (AW Sept. 30. p. 33). Produc- 
tion employes declined from 585,000 in 
July to 574,600 in August, the prelimi- 
nary total showed. 



Sidewinder's Scanner Shown 

-otiidpd air-to-air missile now in operational use with Six and Seventh 
,-iug of Grumman F9F. Optical head (Irdome) and 
oduced by General Electric’s Light Military Electronic 


News Digest 


Russian Tu-104 will now be built in 
East Germany under Russian license, 
East German sources report. 

Seven-member Swiss Air Defense 
delegation conferred with Douglas Air- 
craft Co. officials on proposed purchase 
of A4D Skyhawk bombers for Swiss 
Air Force. Group, headed by Gen. 
Etienne Primault, chief of the Swiss Air 
Force, was part of a Swiss purchasing 
mission to various U. S. aircraft manu- 
facturers. 

British Ministry of Supply Valiant 
was recently flown from Boscombe 
Down to Montreal and back, navigating 
solely on the Dcctra systems between 
10 deg. W and Gander, using European 
and Canadian Decca coverage for the 
remainder of the flight. Flight was 
made as part of North Atlantic trials of 
the system. Tracking and ranging pat- 
terns are now in operation. The track- 
ing pattern being produced from two 
stations in Newfoundland, the ranging 
pattern being generated by synchronized 
transmissions from stations in New- 
foundland and Scotland. 

Pre-series production of 10 Mirage 


III supersonic interceptors began at 
Dassault’s St. Cloud factories. Mirage 
is powered bv Snecma Atar turbojet and 
SEPR rocket unit. 


Russian government newspaper Iz- 
vestia charged that the United States 
dispatched several squadrons of jet 
bombers to Turkey that arc capable of 
delivering the atomic bomb. Izvestia 
also asserted that large supplies of U.S. 
arms were being rushed to Turkey in 
preparation for an attack on Syria. 
Charges were made in support of the 
Soviet claim that the United States is 
plotting war against Syria through 
Turkey. Both the United States and 
Turkey have emphatically denied the 
accusations. 


Development aircraft ior the Comet 

4 and 4B jet airliners, the Comet 3 G- 
ANLO, flew nonstop from Hatfield to 
Khartoum, establishing a new record of 

5 hr. 51 mins. 14.8 secs, for the city 
center-to-city center distance of 3,064.1 
statute mi. Record, subject to confirma- 
tion by the Federation Aeronautique 
Internationale, represents a speed of 
523.4 mph. Comet 3 went to Khar- 
toum for the first of a scries of tropical 
trials during which its takeoff, climb 
and landing performance, at various 
weights, will be measured in tempera- 
tures ranging up to 100F and more. 
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Slimmer Atlantic Traffic Continues Gain 


Tourist passengers total 369,000, accounting for 
most of record 21% June/September increase. 


By Glenn Garrison 

New York— 1 ransatlantic airlines 
carried 459,500 passengers Iasi sum- 
mer on their scheduled North Atlantic 
flights, a 21% increase over the same 
June/September period of 1956. 

After a slow beginning, the last peak 
season of the all-piston era on the 
Atlantic rolled up a total of 369,600 
tourist and 89,900 first-class passengers. 

Possibly because of the Suez crisis of 
last fall, castbound traffic for the first 
tew months of the year fell far below 
the carriers’ expectations. But things 
began to pick up in April, and during 
the summer peak months prospects for 
an excellent 1957 grew brighter. Once 
under way, the season held strong 
through September. 

Westbound Did Well 

Westbound traffic, boosted by 
refugee and immigrant-fare passengers, 
was far ahead of castbound business 
during the early months of the year. 

Next summer the turboprop Bristol 
Britannia will be flying the Atlantic, 
and after that come the jets. Mean- 
while, developments during the 1957 
season included: 

• New aircraft carrying summer traffic 
for the first time were the Douglas DC- 
70 and the Lockheed Super Star Con- 
stellation. 

• Two new fares, the premium dc luxe 
class and the reduced-rate 17-dav excur- 
sion, were in on-scason use for the first 


time. How much new business the 
excursion fare generated remained a 
moot question. 

• Shift to the mixed class configuration 
continued during the summer. Mights 
with combined first class (including dc 
luxe) and tourist accommodations in- 
creased 35%, while all first class flights 
decreased 25% and all-tourist flights 
were fewer by .0290%. 

• Seats available during the four-month 
period totaled 643,800, up 15% from 
1956. Overall load factor castbound 
and westbound was about 71%. 
Eastbound Dipped 

January castbound traffic totaled 
19,259 passengers, up only slightly from 
18,431 in January, 1956. February and 
March were equally disappointing, April 
registered a gain of about 4.000 passen- 
gers, and castbound traffic in May to- 
taled 43,613 passengers compared with 
55,594 in May, 1956. The rush was on. 

Total traffic in both directions for 
the first five months was 299.695, a 
gain of about 30% over 1956. But the 
westbound increase was about 54,000 
passengers, while the eastbound total 
was up only about 14.000. 

As usual, tourist class business ac- 
counted for almost all of the record 
June/September traffic rise in 1957. 
Tourist traffic increased about 24% 
over the 1956 summer total of 298,257 
passengers, while the first class pas- 
senger total was up about 10% from 
82,000 in 1956. 


The transatlantic carriers operated 
10,085 scheduled passenger flights dur- 
ing the 1957 season, up from 9,251 in 
the same four months of 1956. Flights 
split 5,061 eastbound, 5,024 westbound. 

Mixed flights for the first time edged 
out all-tourist flights with total of 5,100 
mixed and 3,818 all-tourist operations 
during the summer. First class flights 
totaled 1,167. In summer 1956, totals 
were 3,791 mixed, 3,891 tourist and 
1,569 all first class flights. 

Of the total scats offered, 504,700 
were tourist and 139,100 were first 
class. Eastbound scats, totaled 320,500 
with a load factor of 64%. Westbound, 
scats totaled 323,300 and load factor 
was 77%. Passengers totals were 208,- 
000 castbound and 251,500 westbound. 

Generally, reported results of the 
excursion fare seem to depend on the 
views each airline held when the com- 
promise plan was adopted in 1956 
by International Air Transport Associ- 
ation, and which were still being de- 
bated earlier this month at IATA's 
traffic conference in Miami (AW, Oct. 
21, p. 39). Trans World Airlines for 
example, an original proponent of the 
plan, has found the fare "all in all. 
pretty helpful to business." About 
7,200 roundtrip 17-day excursion fare 
tickets were sold by the airline between 
Oct. 15 of last year and Aug. 31, 1957. 
Survey Needed 

On the other hand, some other car- 
riers agree with Trans-Canada Air 
Lines vice president-sales W. Gordon 
Wood, who reports that "the experi- 
ence of TCA with the excursion fare 
for transatlantic travel has shown that 
the time is too short to provide the 
incentive needed to induce new 
travel." 

Until somebody makes a survey, it 
will be difficult to determine just how 
much of the new business would have 
developed without the fare. One air- 
line official suggested that business 
travelers might be using it on short 
trips to get the lower rates, thus cut- 
ting, not increasing, airline revenues. 

In any event, the excursion fare is 
an interim measure pending agreement 
among the 1ATA members on some 
form of third class rate. 

TWA figures for June. July and 
August show increases of 7.S%, 6.9% 
and 21.1% in transatlantic passenger 
traffic rcspectivelv for those months. 
Totals were 19,028 for June. 18,662 
for July and 20.996 for August. First 
class business in June was off 4.2% 
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EASTBOUND WESTBOUND 



from 1956, but increased 24.2% in 
July and 34.8% in August over those 
months of 1956. 

Though a Port of New York Author- 
ity survey of transatlantic air travel 
showed relatively little use of the pav- 
latcr plan, the airlines generally speak 
well of its effect. TWA, for example, 
reports S10 million in pay-later sales 
since the plan went into effect in Au- 
gust, 1954. 

In 1956, according to Trans World, 
it sold almost S4 million and in the first 



six months of this year sold about $15 
million. 

Trans World's big event on the 
North Atlantic last summer was intro- 
duction of its "Jetstream" long-range 
1649s. 

Pan American carried about 97,000 
passengers during the four months, up 
from S6.700 in 1956. The carrier op- 
erated S34 mixed flights, 1,016 tourist 
flights and 634 first class flights, com- 
pared to 764 mixed, 1,134 tourist, and 
628 first class fliehts in the summer 
of 1956. About 3% of Pan American's 
transatlantic passengers use pay-later, 
the airline reports. 

Other Results 

Some other individual results of the 
1957 summer season: 

• Air France carried 22,884 passengers. 
10,500 of them eastbound and 12.3S4 
westbound. Increases over 1956 were 
28,6% and 28.4%, rcspectivelv. Best 
month was September, with 2,2'l 5 east- 
bound and 4.031 westbound passengers 
for a total of 6.246. 'Hie french carrier 
on Aug. S introduced its 1649 Con- 
stellation. calling it the “Snper Star- 
liner." and is now using it in both 
dc luxe "Coldcn Parisicnne” and mixed 
flights. Air France also offered new 
through services this summer between 
the United States, Europe and the 
Near East. Carrier attributes a large 
part of its traffic increase to “the enor- 
mous contribution of the travel agent." 

• British Overseas Airways Corp's traffic 
totaled 40,218 passengers, up from 
2S.449 in summer 1956. First class 
passengers totaled 10,306, down slightly 
from 10,587 in 1956. but tourist pas- 
sengers increased from 17,862 to 29,- 
912. Monthly. BOAC's 1957 figures 
were June. 10,603: July, 10,084; August, 
9.909, and September, 9,622. 

De Luxe Flights Full 

The airline's all-deluxe “Monarch" 
Stratocruiser flights consistently con- 
tinue to draw high load factors, BOAC 
reports. Last summer BOAC was offer- 
ing DC-7C sendee to Europe from the 
East Coast as well as from San Fran- 
cisco, Chicago and Detroit. It plans 
to put Britannia 312s into transatlantic 

• El Al Israel Airlines carried 3,760 
passengers, up from 3,650 last year. 


El Al hopes to start Britannia sendee 
in December. 

• Swissair's 1957 summer total was 
14.808 passengers, up from 10,390. 
Breakdown was 11.155 tourist, 3,653 
first class. Best month was June with 
3,005 tourists, 946 first class passengers. 
Although in favor of increasing the 
excursion fare period to three weeks, 
Swissair reports it is selling well in the 
two-week version. 

The Swdss carrier had DC-7Cs in 
operation during the summer. 

• TCA carried 21,854 passengers, up 
27% from its 1956 transatlantic total. 
Tourist total was 19,247, first class was 
2,607. Best month was June with 6,020 
passengers. 

The airline is a strong adherent of 
pay-later. It says the plan has been a 
great financial success and has enabled 
many Canadians who normally wouldn't 
be able to fly to Europe to visit the 


National Strike Ends 
After 34 Day Period 

Washington— National Airlines re- 
sumed scheduled operations Thursday 
after signing a working agreement with 
the Air Lines Agents Assn., to end a 34 
day period of suspended operations. 

Approximately 3,000 employes were 
furloughed when the airline brought 
operations to halt on Sept. 22 following 
a series of walkouts by the agents. The 
union had claimed that "the agent and 
clerical employes of National . . . never 
have been on strike . . .” and accused 
the airline of "locking-out” employes 
in an effort to “weaken or break organ- 
ized labor on the airline.” 

Schedules to all points on the com- 
pany's system were expected to have 
been restored by yesterday. F'irst flights 
to go back into operation sene New 

York. Washington and Miami. 

Agreement reached Tuesday by Na- 
tional and the Air Line Agents Assn, 
covered the following points: 

• Current wages are to be arbitrated. 

• Terms of the agreement are for three 
years with provisions for wage adjust- 
ments after the first and second years 
and arbitration of wages if negotiations 

• Probationary period for new employes 
can be six months instead of three 
months at supervisor's discretion. 

• Part-time employes can be used to re- 
lieve excessive workload. 

• Modified union shop agreement will 
be continued. 

National said that, with resumption 
of service, it will require approximately 
550 additional employes, including 
pilots, flight engineers, stewardesses, 
mechanics, operations and reservations 
agents. 
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Popularity of Centerline System 
Established in Air Force Tests 


By L. L. Doty 

Washington— Recent Air Force eval- 
uation tests of airport approach light- 
ing configurations have reaffirmed the 
centerline approach system as the con- 
figuration most likely to be endorsed 
by all airport users as a national 
standard. 

In a series of tests conducted by 
the 15th Air Force at March AFB, 
Calif., popularity of the centerline 
system among both military and civil 
pilots was firmly established (AW Sept. 
9, p. 119). The system, including 
stroboscopic flashers and flush units 
within the underrun area, already has 
the backing of the Civil Aeronautics 
Administration, Air Transport Assn, 
and the Air Line Pilots Assn. 

Primary purpose of the tests was to 
evaluate a lighting system that would 
facilitate landings of high performance 
aircraft under restricted visibility con- 
ditions. Fixtures installed at March 
included USAF airfield lighting equip- 
ment, Sylvania Stroboscopic Condenser 
Discharge Lights and the Elfaka Flush 
Lighting units. Arrangement of fix- 
tures was a composite of several ap- 
proach lighting systems connected 
with a remote switching unit to permit 
a change from one lighting pattern 
to another. 

USAF Plan 

The centerline configuration recom- 
mended by the Air Force group as 
a basic requirement for a national 
standard calls for Elfaka flashlights 
with green filters at the runway thres- 
hold. 

For 1,000 ft. out from the thres- 
hold in the overrun area, a total of 
seven centerline bars, each with four 
flush lights and one flush Strobcacon, 
were located at intervals of 700 ft. 
At 1,000 ft. from the threshold in 
the approach area, two cross bars with 
10 lights each were installed. Beyond 
this point, 20 elevated centerline bars 
with five lights each were located at 
space intervals of 100 ft. Each center- 
line bar also included an elevated Stro- 
bcacon to form a complete centerline 
system with stroboscopic flashers 
3,000 ft. from the runway. 

In analyzing the results, the Air 
Force learned that the Strobeacon 
light could be seen at a distance of 
about three times the reported visi- 
bility. For example, under one-half 
mile visibility conditions, pilots were 
able to detect the lights one and one- 
half miles from the runway or one 

ao 


mile from the beginning of the center- 
line system . 

Pilots also reported that the center- 
line lights were visible when aircraft 
were as far to one side as the GCA 
wave-off point. It also was noted that, 
although the 30,000 candlcpowcr 
Strobcacon lights arc not blinding, 
they are distracting to a pilot unfa- 
miliar with their use. However, any 
hazard is eliminated once a pilot is 
conditioned to the use of the lights. 
Navy Reaction 

Naval pilots participating in the tests 
indicated the centerline system was adc- 

The Air Force group said that, once 
flush-mounted lights arc installed in the 
runway landing area in conjunction 
with the centerline approach lighting 
system, a safe zero-zero capability would 
exist for most aircraft. 

The centerline system was evaluated 
with white roll guidance bars together 
with a red configuration. Generally, it 
was agreed that the guidance bars con- 
tributed to pilot confidence, but that 
they were useless as an aid in making 
the transition to visual flying during 
roundout and touchdown. 

For runways other than the instru- 
ment runway, the Air Force group sug- 
gested the use of a flush termination bar 
and elevated red wing bars in addition 


to the threshold lights. It also proposed 
the installation of narrow gauge run- 
way lights to permit further evaluation 
of visual aids for flare-out and landing, 
although the CAA conducted a series 
of such tests with runway lights at An- 
drews AFB near Washington earlier this 
year (AW April 15, p. 99). 

The group also recommended that 
the counterpoise wire be buried in the 
ground rather than in a duct in order to 
cut both installation and maintenance 

It urged a redesigning of filters 
to eliminate possible clogging of the 
drainage system in sandy regions. 

Centerline Cost 

Funds required for the original cen- 
terline approach lighting system with 
stroboscopic flashers and flush units 
within the 1,000 ft. overrun sector 
amounted to S84.196. Of this amount. 
527,820 was used for materials, 533,068 
for labor and 523,308 for contingencies. 

Equipment was installed with "little 
difficulty" and the "test installation re- 
quired very little maintenance, ' accord- 
ing to the group's final report. It added 
that there were no problems with 
switches, wiring or transformers. 

One difficulty arose during the test- 
ing because of the high rate of failure 
of lamps located within the flush Elfaka 
fixtures. Solder used between the light 
base and the lead energizing the fila- 
ment was found to be too soft. With 
a change in the type of solder, the per- 
centage of lamp failures dropped from 
17% to less than one-half of one per 
cent. 



Los Angeles Airport Expansion Planned 

expansion construction is completed. Work is expected to begin in the first quarter of 1958. 
Parking lot (center) is surrounded by ticketing buildings. 

AVIATION WEEK, October 28, 1957 


Spurs Mexican Economy 


New Bilateral 

Mexico City— Signing of U. S.-Mexico 
bilateral agreement has touched off the 
biggest year in Mexican aviation history', 
bringing in badly-needed tourist dollars 
to bolster the country’s sagging cco- 

Undcr terms of the air agreement 
signed last March (AW March 18, p. 
-15), there will soon be 3,000 new 
scats a week on international carriers to 
bring tourists into Mexico City. 

Tourism has become one of Mexico’s 
biggest industries. Last year, 519,904 
tourists spent nearly S48S million, in- 
cluding the border trade. This averaged 

year, tourist and border trade receipts 
arc expected to average 544 million a 
month, thanks largely to increased in- 
ternational air activity. 

These extra dollars arc coming at a 
time When Mexico’s agricultural and 
mineral exports are down. Tourism is 
also a business, in which gross receipts 
arc mostly profit since what Mexico 
sells is climate and scenery. 

Tourist Boom 

Moreover, tourism has given rise to 
a hotel building boom, particularly in 
Mexico City and Acapulco. More than 
1 .000 hotel rooms were added in Mex- 
ico City last year; another 1,000 will be 
added before the end of the year. At 
least three more hotels are rising in 
Acapulco, which before the end of next 
year will add another 500 luxury rooms 
to its capacity. 

Meanwhile, all international carriers 
are preparing for heavy tourist promo- 
tion programs that will bring Mexico 
even more dollars. 

Eastern Airlines, now offering first 
class, nonstop service to New Orleans 
and New York, plans to promote Mex- 
ico in all 127 cities it serves. Eastern, 
flying DC-7Bs on both routes, has been 
running a load factor of approximately 
50% on both its nonstops. 

Eastern vs. Air France 

Thus far, Eastern has not been a 
major problem to Air France, which 
had enjoyed a monopoly on the New 
York nonstop route for several years. 

Air France, using Lockheed 1649 
Super Starlincrs, says its planes still 
carry' a full load of 28 first-class, 34 
tourist passengers. But it admits that, 
before Eastern’s competition, Air 
France usually was booked months 
ahead. Flight reservations arc now 
much easier for passengers to book. 

The relative ease with which Eastern 
has cut into Air France’s bookings may 
spell trouble for Air France. Although 
New York-Mexico City traffic is ex- 
pected to increase, there does not now 


appear to be business for more than 
two airlines. 

Where does that leave the Mexican 
carrier. Aeronaves de Mexico? 

The Mexican government, which 
helped finance Aeronaves’ purchase of 
two Bristol Britannias, is not going to 
permit Air France to seriously interfere 
with Aeronaves’ chances of making the 
route a commercially successful one. 
Unless the flow of traffic is heavy 
enough for three airlines. Air France’s 
present daily frequency might be re- 
duced. And. if that isn’t sufficient. Air 
France might be permitted to only book 
through passengers to Europe. 

Only If Necessary 

These protective steps will be taken 
only if necessary, however. It is be- 
lieved that cx-Presidcnt Miguel Aleman, 
controlling stockholder in Aeronaves, 
would like to extend the New York 
route to Europe. And the Mexican 
government knows that, in that case, 
Air France could be a valuable ally. 

Aeronaves had hoped to inaugurate 
service to New York in November, with 
Bristol Britannia turboprop transports 
but it now appears that Dec. 1 5 will be 
the earliest possible date. 

The first Britannia is to be delivered 
early next month with the second to 
follow three weeks later. Aeronaves’ 
Britannias will offer mixed service to 
New York with 66 tourist seats, 28 
first class. 

Aeronaves also shares non-stop rights 
with Eastern to New Orleans. To re- 
duce competition here, Aeronaves will 
offer only tourist service to New Or- 
leans as opposed to Eastern's purely 
first-class service. 

Electro Order 

Aeronaves plans to purchase three 
Constellation 749s from Air India for 
use on the New Orleans run. Lock- 
heed has been acting as intermediary 
in the transaction in exchange for Aero- 
naves' agreement to purchase three Elec- 
tra turboprop transports for 1960 deliv- 
ery' and an option on four more. Acro- 


Sinclair Buys Gulfstream 

Sinclair Refining Co., Tulsa, Okla., 
was revealed last week as first purchaser 
of Grumman’s turboprop Gulfstream 
business plane. Sale was arranged by 
Pacific Airmotivc, one of three distribu- 
tors appointed by Gnunman for the 
Rolls-Royce Dart powered aircraft. Dis- 

tl r | rcl rs s ' 11 (AW Sept. 30. 
p. 29). 


naves also would use the Electra’s on 
the New Orleans route. 

It docs not now appear that Aero- 
naves will be able to inaugurate New 
Orleans service before early next year. 

Compania Mexicans dc Aviacion is 
doing well with its flights to Los Ange- 
les and to Cuba and inaugurated non- 
stop service to Chicago on Oct. 1 5. 

In Los Angeles, Mexicana shares the 
route with Western Air Lines. Western 
has been operating with a 45% to 
55% load factor and reportedly has 
not been quite breaking even on the 
route. Moreover, even if it were to 
operate with a 100% load factor, it 
is unlikely that Western can make the 
route financially worthwhile unless it 
decides to put in more than one flight 

Western hopes to begin another 
flight next year, and it would be awk- 
ward for CMA to object since it takes 
two tourist flights into Los Angeles in 
addition to its first-class DC-7C sendee. 
Chicago Nonstop 

Mexicans will share the Chicago 
nonstop with American Airlines. The 
Mexican carrier, nearly 42% owned by 
Fan American, will be facing a tougher 
fight here than in Los Angeles. 

American hopes to begin its Chicago 
nonstop sendee early in November, con- 
tingent upon clearance from the Mexi- 
can government. Meanwhile, American 
has offered its Monterrey airport for 
sale and, the Mexican government is 
reportedly interested in buying it. Amer- 
ican has cut out its Monterrey stop cn 
route to San Antonio, and this service 
has been taken over by Mexicana, also 
under terms of the new bilateral agree- 

Acrovias Guest, which halted its 
Windsor, Canada, service shortly after 
it reluctantly gave up the Chicago 
designation, plans to extend its Panama 
flight to Caracas and to revive its 
European run. 

Expecting Clearance 

Guest has been expecting clearance 
from the Venezuelan government and 
says it can begin service a few weeks 
after it receives the provisional permit. 
The permit would be provisional be- 
cause no bilateral agreement exists 
between Mexico and Venezuela. 

Guest is negotiating with several 
sources in the United States for equip- 
ment it needs to operate its European 

It hopes to have settled the equip- 
ment problem by the end of November 
and that it can inaugurate service to 
Europe before the end of March to take 
advantage of Europe’s big season. 
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National Gets Recommendation 
For Dallas-to-West Coast Route 


Washington— National Airlines has 
been recommended to provide air serv- 
ice between Dallas and the West Coast, 
a route unconnected with its present 
route system. 

'Ilic unusual recommendation was 
made by Civil Aeronautics Board's Bu- 
reau of Air Operations Counsel V. Rock 
Grundman in a brief to Examiner 
Thomas L. Wrcnn in the Dallas to the 
West Service case. Grundman favored 
National over six other airlines, includ- 
ing a supplemental carrier, to compete 
against American Airlines, which now 
provides sendee between Dallas and the 
West Coast. 

Of the six scheduled airline appli- 
cants, a Dallas- West Coast route could 
become a part of the regular systems of 
Delta, Branitf, Continental and W est- 
ern. Between Houston— the western 
terminal of National and Eastern, the 
other scheduled appheant-and Dallas, 
there is a 2-ll-mi. gap. The supple- 
mental carrier that applied for the route 
is California Eastern Aviation. 
Proposed Route 

The route described by the bureau 
council is between the co-terminal 
points of Dallas and Fort Worth, the 
intermediate points Lubbock. Albuquer- 
que, El Paso and Phoenix, and beyond 
Phoenix to the co-terminal points San 
I lancisco-Oakland, and another seg- 
ment beyond Phoenix to the terminal 
point Los Angeles. 

Crundman said the 241-mi. gap be- 
tween the routes might increase Na- 
tional’s cost of operations from Dallas 
to the West Coast but that it still could 
be operated with a profit to National, 
lie said National proposes to contract 
with other carriers at Dallas or the 
West Coast for its periodic equipment 
checks and to ferry the aircraft back to 
Houston and route them to Miami for 
major and engine overhauls. 

If National were to be certificated, 
Grundman said, it is possible that ar- 
rangements could be made that would 
eliminate all ferry mileage. He sug- 
gested that Delta and National might 
make arrangements of interchange serv- 
ice between Miami and the West Coast 
which would permit National to route 
its equipment to the Miami base on 
revenue flights. 

At present. National, Delta and 
American operate through service un- 
der an interchange agreement to the 
West Coast, but Grundman said that, 
if either Delta or National was selected, 
the chosen line would be reluctant to 
continue as a partner to an interchange 
that was competitive to its own sendee. 


Grundman said the bureau is con- 
vinced that the route would strengthen 
National and provide Dallas with im- 
proved service but. because of other 
factors involved, he recommended the 
authorization be on a temporary basis. 

One raison, he said, is that the 
sendee recommended terminates at Dal- 
las and will be operated in competition 
with American, the strongest of the 
domestic carriers which is already en- 
trenched in the market and operates 
with the benefit of the back-up traffic 
from its transcontinental route to the 
Northeast. 

Strong Competition 

American also is a partner in inter- 
changes that permit it to control a 
substantial portion of the traffic flowing 
to the west through Texas points from 
the South and East. There is a ques- 
tion. Grundman said, as to whether a 
carrier terminating at Dallas and op- 
erating without the support of through 
service and back-up traffic to and from 
points beyond Dallas can provide 
enough schedules to be an effective 
competitor. 

As a result, Grundman recommended 
that the Board issue a temporary certi- 
ficate and thus be in a position to 
provide effective competition by other 
means should it later appear desirable. 

Grundman hinted at the possible es- 
tablishment of a fifth transcontinental 
route in his recommendation that the 
termination of National's authorization 
be tied with the decision in any pro- 
ceeding dealing with service between 
points on the East Coast and West 
Coast via Texas points. 

"There are applioitions pending in- 
volving such issues." Grundman said. 


Comet Indemnity 

Paris— Air France has accepted the 
payment of an indemnity from dc Havil- 
land Aircraft Co. that reduces the 
French carrier's loss on three early-type 
Comet jet transports to about SI, 570.- 
000. 

Air France returned the three Comets 
to de Havilland in 1954 when the jets 
lost their certificates of airworthiness as 
a result of a scries of accidents. At that 
time. Air France put in a claim for com- 
pensation. 

Exact amount of indemnity- paid is 
not known, although the three airplanes 
were purchased for approximately $5.6 
million. The aircraft have since been 
overhauled and sold to the British Min- 
istry of Supply. 


"At some time in the future, these 
applications will be reached on the 
Board's calendar, and at such time it 
is desirable that the Board have re- 
tained freedom of action to permit the 
authorization of through sen-ices should 
it then appear that such sen-ices are 
more desirable for the provision of effec- 
tive competition or for other reasons.” 
Why National 

If National is approved by the Board 
for Dallas-West Coast sen-ice it would 
place the airline in a better position 
for consideration ns a fifth transconti- 
nental carrier by merely closing the 
241 -mile gap in the route. 

Grundman said the selection of Na- 
tional was based on the fact that the 
airline’s record indicates it could pro- 
vide effective scn-icc in the face of stern 
competition. As a small carrier author- 
ized to offer a New York-Miami sen-ice 
in competition with Eastern, the coun- 
sel said National has proved to be an 
effective competitor and has offered a 
service designed to meet the needs of 
the public, lie said National has been 
among the first in the utilization of 
new equipment and sen-ices and was 
the first carrier to propose daylight 
coach sen-ice, to promote the tourist- 
package deal and the adoption of the 
"red-carpet" treatment of passengers. 

lie said, however, that National is 
in need of additional route milaigc not 
affected by seasonal problems such as 
the New York-Miami route. He added 
that much of National's traffic has been 
exposed to diversion by additional com- 
petition. 

Examiner Approves 
Permit for Qantas 

Washington— Civil Aeronautics Board 
Examiner Richard A. Walsh recom- 
mended last week that a foreign air 
carrier permit be issued to Qantas Em- 
pire Airways of Australia, authorizing 
service across the U. S. and around the 

The permit recommended by the 
examiner is pursuant to terms of the 
U. S.-Australian bilateral air agreement 
concluded earlier this year. It will 
authorize extension of Qantas' route 
to San Francisco across the U. S. to 
New York and beyond to London and 
Australia. 

Although Qantas said the primary- 
purpose of the route is to serve the 
Australia-United Kingdom market 
through the U. S., it asked that it be 
authorized to overfly London on some 
flights. The airline said the provision 
would not change the basic economics 
of the route nor would it change 
Qantas’ obligation to comply with the 
capacity provisions of the bilateral 
agreement. 


AVIATION WEEK, October 28, 1957 



Pan American Renews Great Circle Bid 


Washington— Pan American World 
Airways and four major West Coast 
cities asked the Civil Aeronautics Board 
last week to deny Northwest Airlines’ 
bid for reconsideration in the twice re- 
opened transpacific certificate renewal 

At the same time, they asked that 
Fail American be granted immediate 
traffic rights at Portland and Seattle on 
the Great Circle Route to the Orient. 
The four cities are San Francisco, Los 
Angeles, Seattle and Portland. The 
statements, filed with the CAB, had the 
backing of Governors Robert D. 
Holmes of Oregon and Albert D. 
Roscllini of Washington. 

The statements were filed in answer 
to an earlier petition by Northwest 
which asked the CAB to reaffirm its 
recommendations to the President 
which would deny Pan American traffic 
rights at the two cities (AW Oct. 14. p. 
40). The recommendation was approved 
by the President on Aug. 2, but, on 
Sept. 5, lie reversed his action and 
asked to hold the decision in abeyance. 
Traffic Increase? 

In changing his decision, the Presi- 
dent cited the possibility that there 
may have been substantial recent in- 
creases in Seattle-Tokyo traffic. He also 
said Northwest’s receipt of a perma- 
nent certificate on the “inside route" 
to the Orient through Minneapolis; 
Edmonton. Canada, and Alaska, may 
divert flights from the cities of Portland 
and Seattle. 

Northwest denied there has been any 
significant change in U.S.-Orient traf- 
fic and charged that the White House 
ignored the CAB in favor of Pan Ameri- 
can. The airline said President Eisen- 
hower has overruled the CAB Pacific 
air route recommendations on five oc- 
casions since December. 1954, each 
time to the benefit of Pan American. 

Pan American, in its answer to North- 
west. said the airline is seeking to pre- 
vent President Eisenhower from exer- 
cising his basic rights to determine 
what airline should fly where, by in- 
stituting delating tactics before the 
CAB. 

Pan American Rebuttal 

"A good deal of Northwest's peti- 
tion." Pan American said, “is devoted to 
picas that the Board, instead of trans- 
mitting to the President what he asked 
for, namely, the statistics of traffic be- 
tween the U.S. and Tokyo, should 
bury these under an avalanche of irrele- 
vant and immaterial matter relating to 
the traffic that Pan American carries in 
competition with United between Cali- 
fornia and Hawaii in competition with 
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the Australian airline Qantas to the 
South Pacific, and, indeed, to its traf- 
fic in still other parts of the world. 

"Of course, the reason why North- 
west seeks thus to conceal the traffic 
statistics between the U. S., Tokyo and 
the Orient for which the President 
asked is because the latter are so com- 
pelling." 

Pan American said that, in two and 
one-half years, the U. S.-Tokyo-Orient 


traffic of the two carriers has increased 
nearly 10054. and that Northwest's 
traffic has increased by 140%, far more 
than Pan American's. 

Northwest said its percentage in- 
crease is higher than Pan American 
since it carried fewer passengers to begin 
with, but that Pan American’s actual 
increase was greater than Northwest's. 

Pan American also said legislation 
that made Northwest's "inside route" 


Caravelle Maneuvers a Tight Turn 

Canivclle airframe is transported through the streets of Toulouse, France, from plant en 
route to Toulouse Aeronautical Establishment. Wings and turbojet powcrplants will also be 
trucked to the establishment where the complete craft will undergo static tests. Trip took 
three hours, covered six miles. 
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2- in-1 aircraft 

the new 


10 TONS OF FREIGHT! 

The Vanguard’s two giant lower deck 
cargo holds can carry 10 tons of the 
payload — with no modification in the 
passenger cabin above. 


DOUBLE-DECK JET-PROP VANGUARD 



UTMOST PASSENGER COMFORT! 

The Vanguard is an exceptionally com- 
fortable airliner with the same jet-prop 
smoothness and the same big panoramic 
windows that have made the Viscount 
so popular. 

EXCEPTIONALLY QUICK TURN-AROUND! 

Tfie Vanguard was designed to reduce 
time on the ground — allow more lime in 
the air! Thanks to separate 5' 6"-wide 
cargo hold doors and plenty of working 
space, freight can be loaded and unloaded 
simultaneously — and in record lime. 
And, to speed passenger handling, there 
are two passenger doors — each with 
built-in folding stairs. Finally, the 
Vanguard has outstanding grouhd ma- 
neuverability — a minimal turning circle 
and good visibility — permitting faster, 
safer movement on crowded ramps. 

425 MPH . . . 2500-MILE RANGE! 

The Vanguard will be powered by four 
Rolls-Royce Tyne jet -prop engines. 
It will be capable of speeds to 425 mph, 
will have a range of 2,500 miles with a 
full payload of 25,000 pounds. Into 
each Vanguard will be built over 2 mil- 
lion flying hours of Vickers jet-prop 




Thrce-vicw of the Ilyushin-18 Moscow', new Russian turboprop transport, shows a resem- 
blance to Douglas designs. It is slightly larger than the Lockheed Elcctra. 


to the Orient permanent has given 
Northwest an even shorter permanent 
route to Tokyo and added three more 
tcrminals-Ne’w York, Chicago and 
Minneapolis— on a permanent basis as 
compared with Pan American with two 
terminals and a mileage handicap ex- 
ceeding 1,000 mi. 

Pan American referred to the Presi- 
dent’s letter to the CAB when he first 
approved the recommendations in 
which he said: “It is this administra- 
tion's objective, wherever traffic justi- 
fies it, to provide competitive U. S. 
service on all international and overseas 
routes from all gateways.” To enable 
him to determine whether the traffic 
would justify such competitive service 
from Portland and Seattle, the Presi- 
dent requested the CAB to review 
U. S. -Orient traffic periodically and re- 
port to him. 

Pan American asked the Board to 
promptlv transmit to the President the 
Board's latest statistics of traffic on the 
U. S.-Tokyo route as requested by the 
President when he asked that a deci- 
sion on Pan American's bid be held in 
abeyance. 

Northwest Petition 

Northwest also referred to the Presi- 
dent's letter in its petition for recon- 
sideration. "A sound, balanced, com- 
petitive transpacific route structure 
requires that the President's decision on 
Aug. 2 be reaffirmed immediately," the 
airline said. "And the Board, as the 
primary advisor to the President on in- 
ternational air route matters, should 
make this firm recommendation.” 

"Lacking this, elementary fair play 
and justice demand that the Board 
withhold from Pan American the 
new 5,700-mi. Califomia-Tokvo route- 
awarded in the decision of Aug. 2, and 
reopen the entire proceeding, not only 
with reference to traffic rights at Port- 
land and Seattle, but with respect to 
the entire Pacific route structure, in- 
cluding Northwest's applications which 
have previously been excluded from the 

House Group Pushes 
Investigation of CAB 

Washington— The special Commerce 
subcommittee headed by Rep. Morgan 
Moulder (D.-Mo.) is moving forward 
with its “Iron-Curtain" investigation of 
the Civil Aeronautics Board, now that 
the Board has backtracked almost 100% 
and has agreed to give staff investigators 
free access to its files (AW Oct-. 14. 
p. 41). 

On one point, however. CAB re- 
fused to budge. The personal memo- 
randa of members, it says, will remain 
classified. 

“Once a congressional committee has. 


by compulsion, probed the personal 
thought processes of the members of 
an 'independent' agency, the independ- 
ence of judgment is destroyed forever,” 
CAB Chairman James R. Durfee said. 
“Once this independence is gone, the 
integrity of judgment is lost forever." 
Durfee added that, if the subcommit- 
tee should want to inquire of any 
Board members “as to whether lie was 
influenced bv any ulterior or improper 
considerations in arriving at his own 
decision on a case, the member con- 
cerned is certainly ready to answer such 
inquiries freely and fully." 

CAB has agreed to open these non- 
public files to the subcommittee staff, 
leaving to the subcommittee the judg- 
ment as to what information should be 
publicly disclosed: 

• Staff memoranda, including memo- 
randa between the staff and Board mem- 

and the White House. Durfee reported 
that this would be done since the 
White House had informed the Board 
it has no objection. 

• Communications with other govern- 
mental agencies and members of Con- 
gress after clearance by the source of 
the communication. If this clearance is 
denied, Durfee said the CAB would 
bow to the judgment of the subcommit- 
tee as to whether it wanted to review 
the communication anyway. 

The subcommittee lias not yet asked 
the Board for access to top secret com- 
munications involving national defense 
and international matters. The group 
has left pending a decision as to whether 
it would press further for access to 
members' personal files. 

The Moulder group was established 
under the sponsorship of House Speaker 
Sam Rayburn (D.-Tcx.) to look into 


possible White House domination of 
all of the quasi-judicial regulatory 
agencies. 

The subcommittee's first interest is 
in the North Atlantic and Great Circle 
route cases, 'lire North Atlantic ease, 
involving the S17 million sale of Amer- 
ican Overseas Airline, an American Air- 
lines subsidiary, to Pan American World 
Airways, was decided in 1950 under the 
Truman administration. The Great Cir- 
cle case, involving the Pacific area 
routes of Pan American and Northwest 
Airlines, has been in process since 1954 
under the Eisenhower administration. 

Antagonism has developed between 
Durfee and Subcommittee Counsel Dr. 
Bernard Schwartz, former New York 
University law professor. At a subcom- 
mittee session, Durfee charged that 
Schwartz had addressed him with such 
questions as: "What are you trying to 
hide?" "What arc vou covering up?” 
"What arc you afraid of?” 

Airline Reorganizes 
Coordinating Council 

New York— Trans World Airlines 
has reorganized its planning and co- 
ordination function following the res- 
ignation of John L. Weller, the air- 
line’s former vice president of planning 
and coordination. 

Under the new setup, President Car- 
ter L. Burgess, senior vice presidents, 
the vice presidents of operations and 
of passenger service and the general 
counsel will compose an executive plan- 
ning council to form, implement and 
audit TWA’s plans and programs. 

Another group under the senior vice 
president, sales, has been formed for 
integrated sales marketing and plan- 


AVIATION WEEK, Octc 


28, 1957 


DART 

PROP-JET 


Vickers Viscount ■ Fairchild F-27 
Aviation Traders Accountant 
Armstrong Whitworth 650 



ROLLS-ROYCE 


TYNE 

PROP-JET 

Vickers Vanguard 
Armstrong Whitworth 651 



GAS TURBINES 
for 

short, medium and 
long range 
airliners 


AVON 

TURBO JET 

de Havilland Comet 
Sud-Aviation Caravelle 



Rolls-Royce have over 3,000,000 hours 
experience in the operation oj gas turbine 
engines in scheduled airline service. 


CONWAY 

BY-PASS TURBO JET 


ROLLS-ROYCE LIMITED, DERBY, ENGLAND. 


SHORTLINES 


► Iberia, Air Lines of Spain has 
doubled its African sen-ice for Madrid 
to Spanish Guinea using Douglas DC-t 
equipment. Two weekly flights to 
Bata, Spanish Guinea, via Valencia 
with a fuel stop at Niamey. Trench 
Camcroons, now operate out of 
Madrid. Iberia is now operating on its 
winter schedules. 

► Seaboard and Western Airlines flew 
7,957,433 ton-miles in scheduled air 
freight sen-ice during the first nine 
months of 1957, an increase of 35% 
over the same period of last year. The 
airline predicts it will pass tlie 12 mil- 
lion ton-mile mark by the end of the 


► British Overseas Airways Corp. will 
begin daily first class Douglas DC-7C 
sen-ice from New York to Nassau on 
Nov. 30; daily tourist class Vickers Vis- 
count sendee from New York to 
Nassau, Montego Bay and Kingston on 
Dec. 18; daily first class Viscount scrv- 
icc from Miami to Montego Bay and 
Kingston on Dec. 18; three flights 
weekly from New York to Montego 
Bay and Kingston in first class con- 
figuration on Nov. 30. BOAC reports 
that the specially fitted Douglas DC-7C 
that carried Queen Elizabeth and the 
Duke of Edinburgh to Ottawa from 
London made a routine scheduled 
round trip on BOAC service between 
New York and San Francisco while the 
Royal family was on tour. The plane 
also was to be used for the return trip. 

► Civil Aeronautics Administration has 
published a booklet outlining proce- 
dures and phraseologies used in radar 
air traffic control. The booklet, 
"United States Manual of Radar Air 
Traffic Control Procedures." is de- 
signed to standardize radar control by 
personnel of the CAA. Army, Air Force 
and Coast Guard. It covers methods 
bv which radar control may be used 
by controllers, radar separation stand- 
ards, radar identification, radar ap- 
proaches and departures and other con- 
ditions where radar is applicable. The 
booklet is available at the U. S. Govern- 
ment Printing Office, Washington. 

► Pan American World Airways has 
added six additional European cities to 
its all-cargo service. On Tuesdays 
through Sundays when the airline has 
between 220 and 2,646 lb. of cargo 
booked for Brussels, Amsterdam, Dus- 
seldorf, Stuttgart, Munich or Berlin, 
its all-cargo aircraft will land at those 
cities as well as at the regularly sched- 
uled stops of Shannon, London and 
Frankfurt. 


AIRLINE OBSERVER 

► Passenger traffic continued to climb during September, with the airline 
industry in general showing about a 10% improvement in revenue passen- 
gcr-milcs and a slightly smaller increase in the number of passengers carried 
as compared to the previous September. Airlines, however, complained 
that the increase fell short of forecasts and expressed concern that the rate 
of increase during the year has not been sufficiently large to absorb the 
steady climb of available seat-miles. Also, the normal decline of traffic 
in September from August was more marked than usual this year and the 
trend is continuing into October. A sharp dip in the volume of military 
traffic (AW Sept. 30, p. 47) and business travel has become evident to 
sales officials. 

► Northwest Airlines will concentrate on its international route require- 
ments before considering domestic needs when it makes a final decision 
on its jet transport program. The carrier had hoped to find a jet aircraft 
that would be interchangeable on both route segments but is now resigned 
to two different type planes to handle its overall jet requirements and prob- 
ably will settle on the Boeing 707 and the Convair 880. Northwest is now 
seeking adequate financial arrangements to back its jet program. 

► Common stocks of 10 out of 11 domestic trunkline carriers hit new lows 
for the year during the market slump early last week. Only Eastern Air 
Lines managed to hold slightly above its low for the year. During the 
market setback last Monday. United dropped as low as 18S as compared 
with a 1957 high of 43i and Capital declined to 1 04 from a 1957 high 
of 26s. Trans World and National also showed large declines on the 
New York stock exchange. Both Northeast and Continental suffered simi- 
lar losses on the American Stock Exchange. 

► Civil Aeronautics Administration will undertake badly-needed study of 
instrument flying requirements of helicopters. Program will begin this 
week at Washington National Airport with six CAA pilots using an HSS-1 
helicopter on loan from the Navy. The HSS-1 is equipped with HF, VHF 
and UHF communications, Tacan, omnirange and distance measuring 
equipment. ILS receivers and automatic direction finders plus other navi- 

► Lockheed Aircraft is pushing Elcctra program in hopes of trimming at 
least one month off turboprop transport’s production schedule. Original 
schedule called for roll-out on Dec. 11; first flight on Jan. 31. If the acceler- 
ated program is successful, the Elcctra may fly before the end of 1957. 
Manufacturer also is proposing a military version of the Elcctra for troop 
transport and litter service. 

► Capital Airlines President David H. Baker is now remaining close to his 
home office after an extensive period of travel throughout the system but 
will suggest that top-level staff members adopt similar travel programs as 
one means of bringing about closer coordination of the airline’s activities. 

► William M. Allen, president of Boeing Airplane Co., says Boeing has 
achieved a substantial reduction in the noise level of the 707 but not 
without a decrease in thrust and an increase in fuel consumption. Allen 
says the costly research and development program on the noise suppressor 
was the result of public clamor against jet noise which, he adds, has been 
greatly overplayed. Airlines, however, are willing to make the sacrifice. 
Civil Aeronautics Administrator James Pyle said last week in Dallas that 
one airline had told him it is “willing to sacrifice $50 million over the 
life of its jet transports in the form of decreased loads in order to have 
noise suppressors." 

► Carter Burgess, president of Trans World Airlines, has called for limita- 
tion of government intervention in rate-fixing to “those extreme cases where 
competition docs not work.” Burgess said greater discretion by management 
in rate-making and a maximum of free enterprise is necessary to provide the 
public with a better service. 
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THE REVOLUTIONARY BRISTOL RROTEUS 


Britannia, although much the most powerful, is the 
quietest airliner flying today. 


Most powerful engine in airline service, 
cuts fuel costs, solves noise problem 



Pioneer Free-Turbine Design 
Impresses US Aviation World 

US aviation experts who recently examined the 
Bristol Britannia were greatly impressed by the power, 
quiet, and all-round performance of her four mighty 
Proteus engines. This engine’s remarkable flexibility is 
the result of an imaginative engineering concept . . . 
the revolutionary free-turbine principle, designed and 
developed by Bristol. 

In the Proteus engine, the compressor and propeller 
are driven by separate two-stage turbines. There is no 
mechanical connection between the two systems, only 
a smooth gas stream. 

Variations in propeller speed impose no limits on the 
output of the compressor and its turbine. The gas- 
producing section and propeller can each operate at 
optimum efficiency under all flight conditions, unlike 
the more limited single-shaft turboprop engine. It is 
because the Proteus’ propellers turn so slowly that the 


World’s Largest, Fastest, Quietest 
Jet-Prop Airliner 

Demonstrates Proteus Superiority 

The Proteus is a revolutionary power unit for revo- 
lutionary times. It is a dramatic illustration of 
Bristol’s engineering leadership, one of a long line of 
world-famous aero-engines. The Proteus combines 
great power with unrivalled economy, versatility, and 

The Proteus powers the Bristol Britannia — world’s 
largest, fastest, quietest jet-prop airliner — flying over 
100,000 miles a week on BOAC routes throughout half 
the world. The reliability of the Proteus has been 
convincingly demonstrated by its outstandingly rapid 
increase in overhaul life since introduction into world 
service early in 1957. Moreover, maintenance require- 
ments ha ve pro ved to be far below thoseof piston engines. 

BRISTOL 

- > 

Aero - Engines 
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AERONAUTICAL 

ENGINEERING 


MECHANIC astride Dassault Etendard (above, left) indicates plane's size. Etcndatd 6 no 
bility against ground targets. Leading edge of Etendard 6 wing (bottom right, above) 


(top right, above), gives pilot excellent 
as been extended to create vortex generr 


REAR view of Dassault Etendard 6 clearly shows the scaled Mystere geometry. 


the high-set slab tail layout. 
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Sifting Begins of Lightweight Fighters 


By David A. Anderton 

Brctigny, France-SHAPE headquar- 
ters is sifting through results of the 
NATO light fighter competition here 
with the most likely outcome a recom- 
mendation to the various NATO coun- 
try foreign ministries to consider one or 
more of the five entrants 

All five were in flying condition at 
the end of the 160 flights made in the 
trials. Tough mission requirements 
were the crux of the competition, with 
the aircraft required to operate from 
unprepared fields and deliver nuclear 
or conventional weapons against enemy 
concentrations. 

Designers were expected to produce 
planes capable of Mach 0.95 on the 
deck, able to take off from pierced steel 
planking, grass or a highway, able to 
clear 50 ft. in less than 3,0i)0 ft. and 
able to roll at 100 deg. per sec. 

Adequate navigational and communi- 
cations equipment had to be included, 
the cockpit had to be pressurized and 
the whole airframe had to weigh in at 
less than 5,000 lb. empty. 

Three planes were built to that re- 
quirement around the Bristol Orpheus 
5 turbojet: Breguct's Taon, Dassault's 
Etendard 6 and Fiat’s G.91. Two 
50 


entries not designed to the specification 
were also competing, powered by 
Snccma Atar turbojets: Dassault’s Eten- 
dard 4 and Sud Aviation’s Baroudcur. 
The five were flown through a series of 
simulated missions and routine flight 
trials by a pool of NATO pilots. 

None of the five meets all the speci- 
fications as far as can be determined. 

None of the three Orpheus-powered 
entries can currently meet the takeoff 
requirement. Their thrust-weight ratio, 
originally planned to be about 1:2, has 
steadily dropped because of equipment 
additions or structural modifications. 

Neither of the Atar-powered planes 
can meet the minimum weight limit. 
The Baroudcur, for example, weighs in 
at close to 10,000 lb. empty, which is 
twice the bogie of the specifications. 
The Atar turbojets alone weigh close to 
2,000 lb. installed. 

But Brcguct and Dassault both have 
talked about advanced versions of their 
designs to be powered by the Bristol 
Orpheus 12 rated at 6,800 lb. without 
afterburner and 8,170 lb. with. These 
would be "production" versions, say 
the companies, and would differ in de- 
tail, dimensions and weights from the 
airplanes now being tested. But such 
advanced versions would meet the 


specification performance, they add. 

Dassault has a third string to its bow. 
It has entered the Atar-powered Etend- 
ard 4. which it says corresponds to a 
future Etendard 6 with an Orpheus 12. 
insofar as thrust-weight ratio goes. 

So the competition boiled down to a 
flight evaluation of five airplanes, none 
of which meets the specifications and 
none of which is a true prototype for 
an aircraft that meets the specifications. 

Descriptions of most of the competing 
aircraft have previously been published 
in Aviation Week (AW Sept. 30. 
p. 26), but new details on some of the 
planes were revealed during the trials. 

Brcguet’s 1001 Horsefly was the last 
of the entries to take to the air, delay- 
ing the competition by some months. 
While competitors were cursing the 
delay, Brcguct engineers were refining 
the aerodynamics of the little fighter 
and reworking it to bring the airframe 
up to date. 

From an engineering viewpoint, the 
Taon is about the most sophisticated of 
the entries. Acrodynamicallv it is a new 
configuration with low-set slab tail, area- 
ruled geometry and other tricks of the 
trade. Structurally it uses large sections 
of aluminum honeycomb fabrication, 
tapered wing skins and sub-assembly 
AVIATION WEEK, October 28, 1957 



RUDDER of Fiat G.91 (top left, above) is shorter than on original, has inset tab. Nose (bottom left, above) has raised cockpit, machine gun 
armament on rigid side panels. Base of tail (right, above) is broader to accommodate structural changes made on horizontal surfaces. 
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Choose 

TORQrSET 

and get both: 


The biggest news 
in fasteners comes from . . 


mencan l 


X ou get both of these critical 
in TORQ-SET, the aviation fastener that lets you 
one socket design for every aircraft fastening location. 
You get extra strength because it is a completely 
forged, single-piece unit, plus all the benefits of 
production in any size, style and head configuration. 
What’s more, TORQ-SET offers extras in 
performance, too. It has the greatest 
wrenchability known in aircraft fasteners. 

It tightens tighter without burring 
or distortion and can be power driven. 

Yet the TORQ-SET design lets you 
remove it without difficulty. 


Find out how TORQ-SET can solve 
your aircraft fastening problems. 
Write, wire or call American 
Screw Company, Willimantic, Conn. 


breakdown geared to a high rate of pro- 
duction. 

Wingspan is the smallest of the 
entries at 22.3 ft. Overall length is 36.9 
ft. and height in the three-point attitude 
is 12.3 ft. Weights arc not available, 
but the efficient use of honeycomb 
should make for an overall lightweight 
structure. 

A clue to the weight range of the 
airplane is given in the performance 
brochure, which presents parameters 
plotted against the weight. Minimum 
weight shown for landing pcrfonnancc 
is about 6,600 lb. and maximum shown 
for takeoff is about 13,000 lb. 

Taon has power controls with arti- 


ficial feel on all three surfaces around 
all three axes, plus a yaw damper in the 
directional control system. 

Wing Construction 

Wing area of the Taon is about 320 
sq. ft. 

The wing itself is made basically 
of two tapered skins bonded to an 
aluminum honeycomb core. To this 
main bonded panel are fitted the 
double-slotted, two-segment trailing 
edge flaps, the leading-edge slats, the 
ailerons and spoilers. 

The fuselage is broken into four 
sections for production. The small nose 
section houses all of the avionic gear. 


Cockpit and duct inlets form the 
second portion, which is honeycomb 
structure. 

Main fuselage section is also a 
honeycomb assembly and contains the 
wing carry-through structure, armament 
bays and fuel tanks with a total capacity 
of 450 U.S. gallons. Fourth section is 
the tail cone and houses the engine, 
accessories and tail pipe, and mounts 
the vertical and horizontal tails. 

Landing gear was designed and built 
by the French Messier firm. It is the 
now-convcntional tricycle type, with 
large, low-pressure tires and cantilevered 
suspension. Main and nose wheel tire 
pressures are both 54 psi. Landing gear 



CUTAWAY shows original structure of Breguet Taon. Ventral shake under nose has been removed on prototype, speed brakes added 
under belly. 
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You’ll see this used quite a lot by our jetmakers. 
It’s the combined application of imagination 
and engineering skill that results in a better 
way or method for making a product — like this 
special inert gas chamber we designed for con- 
trolled atmosphere welding of titanium. 

You see, we operate on the principle that 
anything can be made better or more quickly. 
Our engineering and production specialists are 
constantly examining production methods to 
determine if new ways can be found to increase 


the quality of the job and, at the same time, 
lessen production time and cost. 

In some instances, we have sliced production 
time in half on certain manufacturing oper- 
ations of the J57. Of course, it takes skill, 
experience . . . and ingenuity. 

Our jetmakers have a lot of each. 

This ingenuity is an important factor enabling 
us to deliver quality jet engines, on schedule, 
at the lowest possible cost. 



AIRCRAFT ENGINE DIVISION ■ FORD MOTOR COMPANY 

7401 SOUTH CICERO AVENUE • CHICAGO 29, I LLIN OIS 
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tread is 8.S ft. wide and the wheelbase 
is 13.1 ft. 

Avionic gear on the Taon includes an 
ARC-34 UHF set, an APX-6 IFF and 
coder equipment, an MSQ-1 set con- 
sisting of an APA-90 and APYV-11, a 
Bezu NR.AN.8B radio-compass or. if 
desired, a Marconi unit, an ARN-21 
Tacan equipment or a GTA-122 posi- 
tion maker, a tclebricfing set for opera- 
tional briefing and a Bezu Type 30 gyro 
compass. 

Taon Armament 

Standard armament on the Taon is 
four Browning .50-cal. machine guns, 
but these mav be replaced with two 
French 30-mm. DEI' A cannon with 240 
rounds or by two Matra rocket launch- 
ers with 15 rockets each. External arma- 
ment is carried on four wing pylons and 
includes as alternate loads two napalm 
tanks of 500 lb. each, 12 UK rockets, 
two five-inch HVAR rockets, two Matra 
116C rocket adapters or two Nord 5103 
guided missiles. 

Like other entries in the competition, 
the Taon has two additional configura- 
tions offered. The photo-reconnaissance 
version results in a modified nose sec- 
tion to accommodate the four cameras 
with the left armament bay cleared out 
and filled instead with the radio and 
the right armament bay offered either 
with two .50-cal. machine guns, one 
DEFA cannon, or an extra fuel tank. 

The trainer is a two-seater built 
around the Orpheus 4. a de-rated 
Orpheus 3 with reduced fuel consump- 

Breguct says the production airplane 
is designed around the Orpheus 12, and 
that the company has worked out the 
details on a two-seater with the Orpheus 
12, used either for training or for other 

Dassault Etendard 

The Etendard (“Flag” or "Banner”) 
series, now numbering eight different 


airplanes of which two are flying, is 
based on the aerodynamic geometry of 
the company’s highly successful pro- 
duction-line fighter, the Super Mystere 
B.2. Scaled down, the same aerody- 
namic layout is used for wings and tail 
surfaces, in sweepback, aspect ratio and 
airfoil section. 

Description of the three original 
progenitors of the series was published 
exclusively in Aviation Week (Oct. 10, 
1955, p. 26). 

Etcndards 4 and 6 are flying in the 
competition. Both were designed to a 
similar specification, the 4 to a French 
ground-support role and the 6 to the 
NATO lightweight requirement. The 
Etendard 4 is powered by the Snccma 
Atar 8 and the Etendard 6 is powered 
by the Bristol Orpheus 3. Dassault con- 
siders the Etendard 4 a flying equivalent 
of the production version of the Etend- 
ard 6, which would carry the Bristol 
Orpheus 12 engine. The company says 
that in thrust-weight ratio and wing 
loading, the two planes are almost 
identical. 

Area Rule Followed 

Dassault proposes that production 
Etendard 6 aircraft should also incor- 
porate the improvements being made in 
a version of the Etendard 4 being de- 
veloped for the French Navy. An area- 
ruled fuselage is the major improve- 

Additional designs have been made 
for two-seater and photo-reconnaissance 
versions of both the Etendard 4 and 
the Etendard 6 with Orpheus 12. 

Wingspan of the Etendard 6 is 26.9 
ft., overall length is 39.5 ft. and the 
three-point height is 11.5 ft. Weights 
are not available. 

Landing gear tire pressures are high- 
est of the five entries at 64 psi. Tread of 
the tricycle gear is 10.1 ft. wide and 
wheelbase is 12.0 ft. 

Cockpit of this airplane is not pres- 
surized, but is air-conditioned. A con- 



Wril. for eompleto data: Bulletin 105/AW 

Also available: Flow Rate Indi- 
cators and Recorders, Fre- 
quency-to-voltage Converters, 
general-purpose Flow Sensors, 
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A NEW CONCEPT FOR USAF TRAINING 


Cessna’s T-37 now in operation 
fits the new concept in USAF training: 
an easier transition into jets 
for Air Force Cadets. 

Side-by-side seating, 
combat flight characteristics 
with handling ease 
result in substantial 
training savings. 



vcntional oxygen system is provided. 

Standard avionic gear and armament 
is included in the design. 

Etendard 4 is Different 

Etendard 4 is quite a different air- 

e ic, although at first glance it looks 
an identical twin to the 6. Its larger 
engine was the result of the French 
specification which called for heavier 
armament than the NATO installation 
of four .50-cal. machine guns. 

The Etendard 4 carries a pair of 
French 30-mm. DEFA cannon with 
150 rounds per gun, plus a retractable 
rocket launcher with 32 rounds in the 
fuselage aft of the cockpit. In addition, 
underwing pylons can carry a variety of 
external weapons. 

Wingspan of the Etendard 4 is 31.3 
ft., overall length is 46.0 ft. and the 
three-point height is about the same 
as the Etendard 6. 

Landing gear tire pressures have been 
lowered in this design to 50 psi. Wheel 
tread is 11.9 ft. and wheelbase is 16.7 
ft. 

Two-Seat Design 

Dassault’s design for the two-seater 
version replaces the rocket launcher in- 
stallation with place for a second pilot. 
Normal armament is retained for oper- 
ational mission use. The reconnaissance 
version of the Etendard 4 uses a photo 
camera pack in place of the rocket 
launcher, changes the nose section for 
a nose fitted with three cameras, and 
carries additional navigational equip- 
ment while retaining the pair of 30-mm. 
cannon plus the avionic equipment of 
the original. 

Dassault’s primary bid for the NATO 
contract is the Etendard 6 with the 
Orpheus 12 engine, rated at 6,800 lb. 
thrust and increased to 8,170 lb. thrust 
with afterburner (originally called 
“Wee-Heat but now dignified by the 
designation of BSR for Bristol Simpli- 
fied Reheat). The Orpheus 12 is 
longer by about three feet and weighs 
about 500 lb. more. It also requires 
more air mass flow which means more 
inlet area and therefore more fuselage 
cross-section area. Since the fuselage 
had to be redesigned anyway, Dassault 
made the area rule modification it had 
incorporated in the drawings of the 
Etendard 4M for the Navy. 

The Orpheus 12 version also requires 
more fuel for the NATO mission, but 
fortunately this could be accommodated 
in the extra fuselage dimensions re- 
quired for balance and inlet area. The 
fuselage has been stretched aft to house 
the engine and the cockpit has been 
moved forward to balance the layout. 

Wing area and empty weight have 
been increased; the allowance for ex- 
tra weight includes cockpit pressuriza- 
tion (another item of Dassault design 
insurance just in case anybody wants 


iB 



HIGH TEMPERATURE CABLE... 


MIL-C-25038. 


ELECTRONIC HOOKUP WIRE... 


iflon insulated si 


with insulation in standard 


EXTRA FLEXIBLE CABLE... 


HEATING CABLE... 

GLASS & ASBESTOS INSULATED HEATING CABLE. 

tld for special high temperature applicatioi 


ed by otomi 


ly faci 


CUSTOM CONSTRUCTED CONTROL CABLES AND 
THERMOCOUPLE-WIRE CABLES . . . 

ith segregated circuits individually shielded, and with over-all shielding 
• with special shielding and jacketing. 

FIRE-RESISTANT AND HIGH TEMPERATURE RESISTANT 
CABLE . . . 

r circuits required to operate in 2000°F. flame for fifteen mil 
cellent for fire-detector circuits and for use in temperatures up to 6 

THERMOCOUPLE WIRE AND EXTENSION WIRE . . . 


RESISTANCE ELEMENT AND UNITS... 


doped many special wires and cables for avionic and electronic appli 
ins. We invite inquiries for cables and wire constructed to customers 
specifications for special applications. 


the LEWIS ENGINEERING COMPANY 


WIRE DIVISION 

NAUGATUCK, CONNECTICUT 
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Remmert -Werner. . . 

Big-Change Artists 


Over 200 aircraft conversions . . . 
thousands of corporate planes maintained 
and serviced . . . millions of gallons of Shell 
Aviation Fuel sold to satisfied customers— 
that’s Remmert-Werner’s 10-year record ! 


In June ’56, a caravan of three giant mo- 
bile units left Remmert-Werner’s home 
base, Lambert-St. Louis Municipal Air- 
port. It was headed for Pompano, 
Florida. 

Bill Remmert met the caravan. Uti- 
lizing its complete machine, woodwork- 
ing, and electrical shops plus radio racks, 
stockroom and expert mechanics, he es- 
tablished another R-W-staffed base. 


58 


“When we took over the Pompano 
field,” recalls Bill, “we needed fuel- 
ing equipment — fast. Shell engineers 
came down and designed our bulk 
plant. And almost before we knew 
it, there were the three 15,000-gallon 
storage tanks we ordered waiting 
out there on flatcars, ready to go. 
Shell helped us zoom into business.” 

Besides servicing a good number of 
America’s 28,000 corporate planes, 
Remmert-Werner also converts sur- 
plus commercial and military air- 
craft into luxury planes for private 
owners and corporations. 

In an ordinary conversion job, 
R-W rips out every bit of wiring and 
piping, and installs completely new 
systems to customer specification. 
Lounge chairs and sofas, tables, 
lamps, galleys and any other special 
furnishings are designed and built 
by R-W craftsmen. 

Among the organizations that 
happily fly Remmert-Werner con- 
versions are Olin Mathieson 
Chemical, Grumman Aircraft, 
Hercules Powder and Owens-Illinois 
Glass. 

“It didn’t take long for us to find 
out that when you’re a Shell Dealer, 
business flies your way,” says Bill. 
“Shell works right along with you, 
helping you build your business. 
They’ve even helped us locate old 
DC-3's when they’ve been hard to 


get. A Shell man spotted some 
while traveling in Turkey last year. 
We went right over there and 
bought them. Most of those ‘3’s’ 
have already been converted into 
flying yachts.” 


Before: R-W craftsmen remodel 
interior of DC-3. They'll install 
new wiring, insulation, picture win- 
dows, and furnishings to order. 


If their first 16 months at Pom- 
pano is any indication, Bill Rem- 
mert and Bob Werner are on their 
way to making R-W service avail- 
able to America’s ever-increasing 
fleet of corporate aircraft. 


After: Betty Remmert (right) 
shows prospective client through 
completed interior. R-W conver- 



It pays to be a Shell Aviation Dealer 

—and the Shell office nearest you will be glad to show you why 








FASTENER PROBLEM 


Miniature right-angle stop nut 
for cover hold-down saves space 
and weight on avionic unit 



an interceptor mission flown with these 
airplanes). 

Four .50-cal machine guns and 1,200 
rounds can be carried as the standard 
armament, but since there is more room 
for armament in the fuselage, it is pos- 
sible to use either a 500-round 30-mm. 
cannon pack or to install a rocket 
launcher with 55 2.75-in. rockets. 

Avionic gear has been increased to 
include ranging radar and Dassault’s 
“Aida” equipment which gives range, 
azimuth and elevation of the target on 
cross-pointer meters, providing what the 
company calls “semi-all-weather firing” 
of the armament. 

This version of the Etendard 6 can 
also be made into a two-seater or a 
photo-reconnaissance airplane. 

Wingspan of the Etendard 6 with 
Orpheus 12 is 28.0 ft., overall length 
is 42.3 ft. and three-point height is 
about 11.5 ft. Landing gear tread is 
10.8 ft. and wheelbase is 14.2 ft. 

Fiat G.91 

Italy’s pride, the Fiat G.91, was ex- 
clusively described in Aviation Week, 
June 10, p. 50. Since the flight tests 
of the first prototype, which were 
ended when the plane broke up in the 
air following tail flutter, Fiat has modi- 
fied the plane in a couple of respects. 

Most obvious is the tail fix. Base of 
the vertical tail has been widened and 
internal structural changes have been 
made to prevent the troubles from hap- 
pening again. 

Main wheels, which on the first 
prototype carried 64 psi. tire pressure, 
now cany only 50 psi., according to 
the stencils on the gear fairing. 

In addition, the cockpit has been 
raised about one inch, a ventral fin 
strip has been added and the horizon- 
tal tail dimensions were increased. 

Performance is considerably improved 
over the first prototype which was pow- 
ered by an early Orpheus. 

Sud Baroudeur 

The Baroudeur (“Tough Guy” in 
Legion slang) is probably the only air- 
plane in the contest that really has 
rough-field capability. Anyone who has 
observed the breathtaking ground runs 
of this craft under the skillful guidance 
of Sud’s Tito Maulandi or USAF’s 
Major Arthur (Kit) Murray, is always 
impressed. It’s not until after that 
the observer is inclined to be glad that 
someone else was making the takeoff. 

It is an awesome sight to see the 
Baroudeur rocking along over the turf, 
trailing a long plume of dust and 
scorched earth behind it, bounding 
from hillock to hummock like a sea- 
plane on the step and leaping into the 
air from the last of the bumps, all after 
a run of less than 2,000 ft. 

But once the spectacular takeoffs and 
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The plastic canopy 
of Convair's new supersonic 
all-weather interceptor — 
the F-106A — is coated 
with Sierracote to provide 
an electrically heated 
fog-free surface. 
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landings have been demonstrated, the 
soundness of the concept begins to sink 

This airplane, equipped with skids in- 
stead of wheels, can conceivably take off 
from any surface that can support the 
weight of the plane. 

Skid pressure on the ground is a low 
of 14 psi. 

The plane can taxi well on the 
ground, and use of the "plow" brakes 
that dig into the ground gives excellent 
maneuverability. Turning radius is less 
than 45 ft. Recovery takes a few men 
and a light trailer plus one prime 

Boroudeur Well Tested 

The Baroudcur first flew four years 
ago. Since then it has been operated 
from simulated desert surfaces at Istres. 
on muddy grass with bumpy surface at 
Villarochc. on soggy, irregular earth like 
a plowed field at Tours, on the beach 
at l a Baulc and on a simulated bombed 
grass strip with craters filled with loose 
earth at St. Nazairc. 

The company says that the Baroudcur 
has thus proven that it can take off 
from fields where only a command 
car type of vehicle could move, and 
can land on fields in which these 
vehicles would be bogged down. 

Wingspan of the Baroudcur is 32.8 
ft., overall length is 44.8 ft. and three- 
point height is 10.8 ft. Gross weight 
is 13,575 lb. and the weight emptv is 
about 9,612 lb. 


Merger With Monroe 
Planned by Litton 

Impending merger of Monroe Cal- 
culating Machine Co., with Litton In- 
dustries was announced last week. 
Stockholders of Monroe representing 
approximately 80% of that company's 
stock have accepted the offer of board 
of directors of Litton to purchase out- 
standing common stock. 

Monroe stockholders have been of- 
fered the choice of 11 shares of Litton 
common stock for each share of Monroe 
common or 1 of one share of Litton 
S100 par value 5% preferred for each 



Add Launchers 


Two additional underwing |>ylon stations 
for Falcon missiles are tested on special 
Northrop F-89D-NO Scorpion at Edwards 
Flight Test Center. Planes formerly car- 
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UNITED AIRCRAFT PRODUCTS, INC. 

1116 BOLANDER AVENUE, DAYTON, OHIO 


□ viation history can be told in numbers, and 880 seems destined to write 
a page of its own. 1 n 1 960, Convair 880, the world’s fastest jetliner, will 
be in service. 880 will cruise at 61S mph, carrying 80 first-class or 
1 08 coach-class passengers. The new Convair will combine spacious luxury 
and unprecedented commercial speed with operating economy. 

Power will be four CJ-805’s— General Electric’s spectacular turbojet. 

CJ-805 is a variable stator, single rotor engine in the 10,000 pound 
thrust class. J79— its famous military counterpart— drives aircraft 
at twice the speed of sound! 

UAP components are supplied to GE for both the CJ-805 
and J79, as listed below. Here development was a challenge 
because the GE turbojets were designed for a higher 
thrust-to-weight ratio than any large jet engine in pro- 
duction. To meet specifications, UAP developed 
components of minimum weight and size commen- 
surate with highest strength and optimum 
performance. If you require dependable, high- 
quality aircraft essentials, often exceeding 
specifications in design and manufacturing, 

UAP will prove a versatile and reliable 
source. Write today for information. 


share of Monroe common. Approxi- 
mately 300,000 shares of Monroe com- 
mon stock arc outstanding. 

Monroe sales for the current calendar 
year arc estimated to exceed $40 million 
and company's current total employ- 
ment is over 5,000. With the inclusion 
of the sales of Maryland Electronic 
Mfg. Corp., and Aircraft Radio Corp., 
Litton Industries’ annual sales arc cur- 
rently at the rate of over $45 million. 

S8 Million Engine Order 
Placed by West Germans 

Orenda Engines Ltd., Toronto, Out., 
lias received an order amounting to 
S8, 000, 000 from the West German Air 
Force for spare Orenda 14 engines and 
parts. The order is the first for spares 
in connection with the order placed 
some months ago by the West Gentian 
Air Force for 225 Canadair Sabre VI 
fighters equipped with Orenda 14 en- 
gines. The order for spares must be 
completed bv next August. 

Magnetic Tape Recorder 
Ordered for Navy Planes 

Bureau of Aeronautics awarded a 
$1,760,000 contract to Autonetics, a 
division of North American Aviation, 
Inc., for pilot line procurement of an 
advanced airborne magnetic tape re- 
corder. Device is capable of recording 
voice and automatically recording the 
attack display infonnation of the fire 
control system. Known as Nadar VIII, 
recorder is planned for installation in 
several all-weather Navy interceptors. 



Pressure Suit 


Scientist shows he can use wrench while 

from 95-mi. altitude simulated in Litton 
Industries, Inc., chamber developed for 
Air Force ARDC (AW Oct. 14, p. 62). 
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the TECO PLAN cuts seat-buying time and 
costs for leading Airlines and Aircraft Companies! 




IVue! From handshake to delivery the TECO 
PLAN works smooth and simple. Smooth, 
because it helps Airline and Aircraft Manufac- 
turers’ Engineering and Purchasing people cut 
time and manpower costs; simple, because with 
the TECO PLAN there’s nothing new to learn 
. . . but rather, a way for you to do less and 
accomplish more! 

With seating requirements for both present and 


future airline and executive aircraft becoming 
more complex— and the “buying eye” casting 
for new and better cost-saving procurement 
methods, we sincerely invite you to investigate 
the TECO PLAN in its entirety. 

A TECO representative will be glad to point out the 
time, money, manpower and TECO airline seat 
savings you will receive! 


passenger seating for airline, executive aircraft / high-density conversions, berths / ejection, crew, utility si 



DGBQ-. 

3210 Winona Avenue, Burbank, California 


IN CANADA: Railway & Power Engineering Corp., 


1., Montreal 


MIDWEST & SEATTLE: G. E. Harris & Co., Wichita 


Russian Scientist Wants Students 
Assigned Earlier to Engineer Work 


Moscow— A top Russian Air Force 
scientist is in sharp disagreement with 
faculty members of the USSR’s famous 
Zhukovsky Air Engineering Academy 
over how soon students should be as- 
signed to practical design and develop- 
ment work. 

V. Pugachev, Major General of En- 
gineering and Technical Service, writ- 
ing in the Red Army newspaper Red 
Star, advocates that Russian aviation 
engineering students who have com- 
pleted their second year should par- 
ticipate in specific development projects 
as part of their academic training. 

He says that the urgent necessity of 
solving problems now confronting Red 
Air Force scientists demands that fu- 
ture engineering officers who have 
passed their basic theoretical courses be 
given practical assignments inimcdi- 

Pugachev, who is also a professor and 
doctor of technical sciences, complains 


that most of the diploma projects of 
Russian aviation engineering students 
have done no more than testify to the 
individual's book learning, since they 
never find practical application. 
Professors Object 

But many Zhukovsky Academy pro- 
fessors stoutly defend the existing 
method of instruction and diploma 
project planning. They point with 
alarm to the danger of diverting stu- 
dents from “deep theoretical study” 
and argue that Pugachev's plan would 
transform the Zhukovsky Academy and 
other Soviet air engineering institutes 
into junior-grade design bureaus. 

Pugachev first presented his pro- 
posals at a scientific conference of the 
Zhukov sky Academy’s staff. When they 
aroused stiff opposition, he sought sup- 
port for his case through the USSR’s 
official Defense Ministry newspaper 
Red Star. 


The general admits that his sugges- 
tions cannot be adopted at once be- 
cause they will require considerable 
change in the Zhukovsky Academy's 
program. 

But he denied charges that his 
proposals would turn the Zhukovsky 
Academy into a design bureau. 

Fears Are Groundless 

“Such fears on the part of the pro- 
fessors are groundless. Serious and 
truly scientific solutions to practical 
problems arc unthinkable without 
thorough masters' of theory. A student's 
effort to do independent creative tech- 
nical work is an additional stimulant 
which impels him to study all the 
scientific knowledge in a given field. 

"Furthermore, the design experience 
acquired by the student at the engi- 
neering academy will be of great help 
to him when lie graduates and is as- 
signed to practical, creative work in an 

In his Red Star article, Pugachev de- 

“Tlie laboratory and course work 
and the diploma projects of aviation 
engineering students can and must be 



Russian Mefeo Rocket Firing 


Russian Mctco rocket used in IGY program, shown in firing, 
weighs about one ton. stands 29 ft. high. It is ill effect a three- 
stage rocket, with the first stage a hollow cluster of six solid- 
propellant rockets. Second-stage sustainer, with nitric acid and 
aviation kerosene as propellants, fires through the core of this 
cluster, and is started at the same time as the booster firing. 
Boosters burn out at low altitude, hot sustainer carries the rest 
of the rocket to about 44 mi. at sustainer burnout. Small solid- 


fuel rockets separate the nose cone and extend the trajectory 
somewhat. At separation, the nose cone streams a parachute 
which trails unopened in the thin air of high altitudes. A second 
parachute lowers the main body of the rocket with its sustainer 
thrust chamber to earth (right). Nose cone parachute opens at 
about 40 mi. on the descending leg of the trajectory and cases 
the instrumentation to earth slowly. Earlier photos of Meteo 
appeared in Aviation Week Sept. 9, p. 40. 
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Temperature; 
3000° F. 


Dual orifice fuel nozzles control the flow of fuel to the 
combustion chamber of a jet— hot as a blast furnace! The 
advanced design and precision manufacture of these nozzles 
provide optimum engine combustion efficiency. Ex-Cell-0 
builds such fuel nozzles . . . along with blades, rotors, actu- 
ators, valves, fuel controls, parts and assemblies. 


EX-CELL O k 

CORPORATION 


X-CELL-0 FOR PRECISION 




MAN AND MISSILES FLY HIGHER, FASTER AND SAFER WITH PARTS AND ASSEMBLIES BY EX-CEU-0 


This 


will enable < 


■ future 


high 


in engineers to 
fling of responsibility for dcvclop- 
» themes in their chosen field and 
11 permit them to become accustomed 
solving practical problems on their 


It seems to me that beginning with 
the third year, when the students have 
mastered the basic engineering sub- 
jects. they are able to carry on useful 
practical work which is. at the same 
time, an essential part of their academic 


tiaining. To do this, the aviation in- 
stitute's curriculum must be organized 
so that each upper division course, 
laboratory' or practical assignment is an 
integral part of the scientific research 
work being conducted by a particular 


"As for the students' diploma proj- 
ects, it is necessary to choose only those 
subjects which have actual significance 
to the armed forces.” 


Old Concept 

Pugachev noted that his ideas arc 
not new. In certain faculties of the 
Leningrad Polytcchnical Institute stu- 
dents in their third and subsequent 
years do independent scientific research 
work in laboratories as part of an overall 
problem that is being solved by a 

Diploma projects at the Moscow 
Physical and Technical Institute are 
based on practical problems. 

“In my opinion,” Pugachev con- 
tinued. "students' diploma projects in 
the various Air Force technical insti- 
tutes must represent a final develop- 
ment of some item of military tech- 
nology which has been brought to the 
drawing board stage. 

"The project must consider the re- 
quirements of actual operational em- 
ployment of this item. Thus the stu- 
dents' work can be used to accelerate 
the creation of new types of military 
hardware.” 


Good Administration Required 

Pugachev conceded that adoption of 
his ideas would necessitate skillful ad- 
ministration of Air Force engineering 
institute chairs. 

lie said that department heads would 
have to be constantly aware of actual 
Air Force problems, show a high degree 
of initiative and demonstrate that they 
have the ability to coordinate many 
parts of an overall project. 

"We must," he concluded, "recog- 
nize that the task of training highly 
qualified Air Force specialists in connec- 
tion with the fast development of mili- 
tary science and technology acquires 
ever greater significance. Solution of this 
problem by old methods does not yield 
the necessary results.” 



Kentucky Windage at 650 MPH? 


“Kentucky windage’-' is fine for an oldtime squirrel shooter at 
60 yards. But how do you compute cross-wind allowance for high- 
speed jets aiming at fast-moving flank targets? 


The compilation of firing tables required for cross-wind cannon 
firing is typical of the complex problems facing modern weaponeers. 
The special abilities of Thieblot Aircraft Company, a division of 
Vitro Corporation of America, in designing and manufacturing 
aircraft components and ordnance have made it a key member of 
the Army-Air Force team working on this difficult ballistics problem. 

Thieblot’s contribution was the design of a new ballistics data 
nose. Only a foot longer than conventional fighter noses, it carries 
a 20 mm. cannon with mount independent of the aircraft motion, 
four high-speed cameras, radar, and electronic equipment. With 
auxiliary ground controls this equipment “fixes” projectiles in time 
and space. This leads to greater protection for bombers and other 
combat aircraft through more accurate flank fire. 

The design of this ballistics data nose is one of many examples of 
Thieblot's capability in designing, developing and manufacturing 
aerodynamic systems. Other Thieblot projects include purge mat 
system for jet trainers, boundary layer control system, nose-wheel 
steering mechanism, inflight refueling unit, escape reel for ditched 
aircraft, and C-46 modification kits. 


Thieblot offers a complete engineering program to include en- 
gineering services, parts manufacturing, testing and production in a 
co-ordinated program that saves time and money. 

THIEBLOT 

M AIRCRAFT COMPANY 

MUNICIPAL AIRPORT. MARTINSBURG. W. VA. 

RESEARCH • DEVELOPMENT • ENGINEERING • PRODUCTION 
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in every plane that flies . . . and quality is Ihe most 
important ingredient. The Kropp “symbol of quality" is the mark of an organization 
that has gained a reputation for excellence of product 
through competent and thorough engineering, outstanding craftsmanship 
and many years of forging experience. For low 
weight-to-strength ratios, uniformity of parts and maximum resistance 
to stress and strain, you need forgings . . . and where forgings 

can serve you. Kropp will serve you best. Our engineering and 

research departments as well as our complete manufacturing 
facilities for forging steel, titanium or special alloys 
are available to you. Send us your inquiry. 


Missile Oven Creates 
Hi<;Ii Temperatures 

Cylindrical oven using thousand-watt 

lates temperatures encountered by Boe- 
ing Airplane Co.'s IM-99 Bomarc in 
supersonic flight. 

Tests arc being conducted by the 
Pilotless Aircraft Division, Seattle, to 
determine how temperatures within 
portions of the missile such as the elec- 
tronics section vary as a result of fric- 
tion against the air. 

Tests also indicate the effectiveness 
of the Bomarc cooling system and of a 
layer of insulation inside the missile 
flint is designed to retard the inward 
flow of missile skin heat. 

Laboratory temperature testing is 
less expensive than gathering data from 
test flights and yields more information, 
according to Boeing. 

Test Chamber Houses 
Nose Section of F-101 

Altitude chamber big enough to 
house the nose section of a McDonnell 
1-101 is being used by Garrett Corp.’s 
AiRcscarch Manufacturing Division to 
simulate sO.OOO-ft. atmosphere. 65F 

Chamber was built so that company's 
radar, heating and refrigerating com- 
ponents could be tested in installed lo- 
cation without flight testing. 

Only the cabin and its AiRcscarch 
components are under test. Company 
expects test facility, located in Phoenix. 
Ariz., will reduce lead time, improve 
aircraft performance and permit testing 
to be done at a fraction of the SI 0,000 
or more an hour that airborne flight 
testing costs. 

Two-place F-101B is being tested. 
Only two "B" models arc flying at the 
present time, but plane will soon be 
produced in volume. 

Computation Service 
Offered to Industry 

Ramo-Wooldridge Corp. of Los An- 
geles has established a Computation 
Consulting and Service Bureau for busi- 
ness and industrial organizations. Bu- 
reau will be operated as part of the 
company’s digital computing center. 
Consulting in computer applications 
and digital computing sen-ices includ- 
ing numerical analysis, programming 
and equipment rental, will be some of 
the sen-ices offered. 

Personnel time for the preparation of 
programs for digital computers will be 
offered under a time and materials 
master type contract or a fixed price 
type contract. 



AGAIN! ANOTHER BENDIX FIRST! 

NEW COMBINATION FILLER-BUILD UP VALVE 
SAVES SPACE! SAVES WEIGHT! 


Here, now combined in one unit, are the functions of a separate liquid oxy gen 
filler valve and a separate build-up and vent valve . . . the new Bcndix FR-7 ! 
It reduces valve weight by 50%. It substantially cuts critical space require- 
ments, and it minimizes possibility of human error by providing auto- 
matically the proper build-up posi- 


BENDIX PIONEERING DEVELOPED 



Here ... in this latest “first” ... is 
added evidence of Bendix leadership 
in the pioneering of better products 
and advanced equipment in the 
liquid oxygen field. 

Since the development of the first 
production-liquid-oxygen converter 
... as in this new FR-7 . . . Bendix 
has consistently led in the creation 
of significant improvements. 


For full details on the FR-7 write: 

PIONEER-CENTRAL DIVISION, BENDIX 
AVIATION CORPORATION, DAVENPORT, 



Pioneer-Central 
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SPEED YOUR MISSILE 

Precision Weldments in Stainless 


PROGRAM WITH 

and High-Alloy Steels and Titanium 


FROM THE LEADING PRODUCER 


Welding of all types on special steels and alloys can be contracted for 
confidently at the Jet Division. 

Our experience in forming, welding, stress-relieving, and heat-treating 
titanium, high-alloy and stainless steels for jet engine components is 
available to you now for your missile programs. Deliveries will be prompt, 
quality will be to your required standards. Our engineering staff can also 
help you design and engineer weldments of all types. 

Machining of weldments can also be done right in our own plant by 
people accustomed to closest tolerances, unusual alloys and designs, and 
aircraft-quality standards. 

Let the Jet Division supplement your own overloaded missile produc- 
tion facilities. Capital investment will be eliminated, the search for quali- 
fied engineers and production people will be avoided. Delivery will be 
made to suit your production schedule. Write today for a Jet Division 
Sales Engineer to call. 


SEND FOR BOOKLET AW-757 

which describes the facilities and products of the 
Jet Division in detail, shows how you can 
use these facilities to best advantage. 





\[| ill 


OF JET-ENGINE PARTS 



J ET DIVISION 

Thompson Products, /nc. 

CLEVELAND 17, OHIO 





Automatic Talos Missile 
Evaluated in Desert Ship 
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You hear that statement often these days, as engi- 
neers and production men shift their thinking to meet 
the dawning missile age. 

For the past 10 years "ultra-reliability" has been the 
byword at Electro Tec Corporation. 

We have achieved it by developing unique designs 
and methods that now place us in a leading position to 
meet the even greater emphasis placed upon reliability 
by the stringent requirements of missile control and 
guidance systems. 

It costs no more to have the assurance of Electro 
Tec’s “ultra-reliability” — and it is rooted in demon- 
strable scientific facts. 



"Ultra-reliability” for the missile age. 


vibration, and greater strength arc the result of symmetrical 
construction throughout, and the use of a hardened center 





These are the points of Electro Tec superiority that 
add up to "ultra-reliability” in the air and on the 
shelf — now ... or three years from now! Electro 
Tec Sales Engineers are available in all parts of the 
country. Write to: 




Next logical step after 


Vanguard? 


THE FAR SIDE OF 


We don't know what we'll find there— it's the 
side of the moon we never see. 

Yet, after Project Vanguard, a flight to the 
moon— and a look at its far side— would be the 
next logical step in our penetration of outer 


To make this step, we must solve the problem 
of guidance: How do you direct a rocket out and 
around the moon and then back to earth? 


The most promising method to date would in- 
clude the use of inertial guidance systems such 
as Honeywell has helped pioneer and develop. 

Honeywell's inertial guidance systems consist 
of ultra-precise gyros, accelerometers, com- 
puters and associated electronics that enable a 
missile to know where it is and howto reach its 
destination by "remembering” where it started 
from and where it wants to go. It provides 
guidance far beyond the reach of radio or radar. 


Pioneering in the research, design and pro- 
duction of airborne controls has given Honey- 
well Aero the advanced technical competence 
you can rely upon in the solution of your air- 
borne control problems. Contact Minneapolis- 
Honeywell, Aeronautical Division, 2600 Ridg- 
way Road, Minneapolis 13, Minnesota for valu- 
able assistance— from original planning to final 
production. 



e Honeywell 
m space reference 
• system design- 

Vanguard. This 
Honeywell iner- 
tial-type guid- 
ance system will guide stages one and two of 
the Martin- designed earth satellite launching 
vehicles. Third stages will then cut loose to 
position satellites in their orbits. 


Honeywell 
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LINDE Sapphire is . . . 

Hard -Moh 9 

Transparent, single crystal, pure 
aluminum oxide 
Nonporous— 0% porosity 

Priced competitively with 
sintered materials 



LINDE Sapphire has . . . 

Strength at elevated temperatures 
High mching point— 2040° C. 
Excellent IR transmission 
at high temperatures 
(above 500° C.) 


LINDE Sapphire is 
available as . . . 

Windows 

Domes 

Rods and tubes 
Special shapes— to order 


For more information about Linde Sapphire . . . Write “Crystals Dept. 
AW-14,” Linde Company, Division of Union Carbide Corporation, 30 
East 42nd Street, New York 17, N. Y. In Canada: Linde Company, 
Division of Union Carbide Canada Limited 
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PRODUCTION BRIEFING 


North American Aviation, Inc., Co- 
lumbus. O., recently installed a tabic to 
hold wing panels for precision milling. 
It consists of four aluminum sand cast- 



ings weighing up to 7,500 lb. and said 
to constitute the largest cast aluminum | 
assembly ever produced. The 121 ton J 
assembly is 28 ft. long, 130 in. wide , 
and 16 in. deep. 

New Eastman 910 adhesive is said to 
be so strong that one drop placed be- 
I ween two 2-in. steel rods with eve ! 
bolts will support 65,000 lb. after it 
has set in 30 min. Just being put 
into production by Eastman Chemical 
Products. Inc., a subsidiary of Eastman 
Kodak Co., the new adhesive is a cv- 
anoacrylate monomer modified with a 



thickening agent and plasticizer. When 
the monomer is pressed into a thin 
film between two surfaces, a polymer- 
izing reaction takes place which re- 
sults in a relatively rapid set. Greatest 
drawback for aircraft use of the versa- 
tile adhesive which will bond metals, 
rubbers and plastics is that it loses 
strength rapidly over 212F. 

Pacific Aimiotive will lay off 250 em- 
ployes at its Chino facility, where mili- 



that will help you solve 
your aircraft ducting problems 


What is Flexflyte? 

A lightweight, reinforced ducting 
made of a spring steel wire helix 
covered with coated fiber glass or 
a cotton fabric and bound with a 
fiber glass cord. 

What are its applications? 
Flexflyte is designed for use with 
ventilating, defrosting, de-icing 
and hydraulic systems. 

How flexible is Flexflyte? 

It will take tight turns at any 
point up to 180° without buck- 
ling. No elbows or fittings are 
required. 

What are its temperature 
ranges? 

From minus 120°F. to plus 650°F. 
What about Flexflyte's 
resistance to abrasion? 

It is highly resistant to abrasion, 
especially when coated with FT- 
506 which has more than 200 
times the abrasion resistance of 
any tubing of its type and weight. 

Is it flame resistant? 
Flexflyte has exceptionally high 
flame resistance and will not sup- 
port combustion. 


What pressures will Flexflyte 
handle? 

Internal working pressures up to 
70 psi and external working pres- 
sures up to 15 psig, depending 
on type. 

What about installation? 

Flexflyte is quickly, easily in- 
stalled around corners and equip- 
ment parts by means of metal 
clamps. It is also available with 
special enlarging or reducing 
ends, either cylindrical, rectan- 
gular or polyhedral. 

Can Flexflyte be engineered 
for unusual applications? 
Yes, in many special shapes, fab- 
rics, coatings, connections, lengths 
and diameters. Our special Sili- 
cone Department, working with 
automated machinery, is prepared 
to meet any requirement for sili- 
cone ducting. 

How can I make sure that Flex- 
flyte will solve my problems? 

Write us, outlining your require- 
ments. Our engineers will be glad 
to put their experience to work 
for you. Write Dept. 200. 
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SWITLIK 

FOR 

SURVIVAL 




Today's greater 
speed and 
greater distance 
make it essential that 
better safety equipment 
be provided for those 
who fly the skytrails. 
’Switlik points. the way 
to better, more compact, 
lightweight, air, sea 
survival equipment with 

31 years 

of aviation research 
and mass production of 
air safety equipment. 
Write for Catalog 


SWITIXIK 


reacts under the presence of heat to 
eliminate the oxide surface layer and 
causes the metals to form permanent 
chemical bonds through ion exchange 
at temperatures lower than their melt- 
ing points. Two disadvantages arc that 
since the material is intensely hygro- 
scopic, it must be specially packaged, 
and as the material is toxic to skin and 
lungs, the operator must be masked 
and a water spray exhaust tower system 
must be used to remove and neutralize 


tary IRAN and modification work is 
performed. Company said layoff re- 
sults from recent freeze of USAF funds 
necessary for modification and overhaul. 

Stick of InterAct “reaction Eutectic” 
joins two pieces of aluminum torch- 
heated to 81 OF. Maker, Intcrtectics, 
Inc., Bedford, O., says that it has de- 
veloped a method of joining both sim- 
ilar and non-similar non-ferrous metals 
which is usually stronger than cither 
of the metals involved, frequently 


greater in corrosion resistance and with 
similar electrical, physical and chemi- 
cal properties. Intcrtectics predicts a 
large market for InterAct in the aircraft 
and guided missile field since it will 
join aluminum, titanium and copper. 
On some types of joints, 50%-300% 
of present joining costs may be saved, 
the firm says. In operation the material 


Douglas Aircraft Co. will start con- 
struction of a 126.000 sq. ft. publica- 
tions center building on a site in the 
vicinity of Los Angeles International 
Airport. Section will house company 
publications work on manuals, training 
materials and other work formerly ac- 
complished at dispersed locations. 

According to AEC appropriations. 
General Electric’s nuclear reactor lab- 
oratory at Evcndalc, O., and Pratt & 
Whitney’s nuclear reactor laboratory 
at Hartford. Conn., will have 54,350*. 
000 and 51,000,000 respectively for 
equipment costs and S41, 500,000 and 
515,700.000 respectively for other op- 
erating costs during Fiscal 1958. 

Lycoming Div., Avco Mfg. Corp., 
Stratford, Conn, is separating several 
hundred employes with the end of 
licensed production of the R1S20 and 
R1 300 piston engines. However, firm 
may be able to rehire some men back 
since sales predictions for its T53 and 
T55 turboshaft engines indicate a need 



Utility Airline seat 

This light-weight aircraft scat was designed 
for high density transportation of local rcsi- 

disposablc when damaged and can be re- 
placed at low cost. Labeled TE-570 utility 
seat, units come in double or triple models 
and weigh an average of 95 lb. per passenger 
place. Manufacturer: TECO, Inc.. 3210 
Winona Ave., Burbank, Calif. 
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Another missile problem 
solved by Whittaker: 

fuel tank pressure 
limited to 
25 ± 1.5 P.S.I.G. 


maintain tank pressure at a constant value— 
reduces high pressure helium or nitrogen to a 
low pressure and pressurizes fuel and/or oxygen 

With a 3 /i" tube size it permits the flow of 
helium to vary from zero to .15 lbs. per second 
within the control tolerance shown above. 

This device includes two reducing stages to 
assure stable operation, regardless of flow varia- 
tion, and is controlled by a remotely located 
sense line. This signals the actual pressure in the 
low pressure line leading from the unit to the 
tank. 

This unit is now installed in one of the latest 
IRBM’s. It is now in production, and with cali- 
bration settings changed to provide any speci- 
fied request pressures, it can be used for many 
other applications. 

This is only one of the many missile problems 
of all kinds that Whittaker has solved— and is 
solving every day! Whittaker's wide variety of 
talents are available to you now. 




HEAVY HAULING— Big Sikorsky S-56-type helicopters 
(Army H-37) have demonstrated many uses, carrying 
troops, supplies, vehiclesand weapons. A big H-37, above. 


carries a heavy Army truck during recent demonstrations 
for The Army Aviation Board. H-37s are undergoing 
rigorous field testing at Ft. Rucker, Alabama. 


AROUND THE WORLD WITH 
SIKORSKY HELICOPTERS 




SIKORSKYS TO CHILE— With the delivery of four S-55 
helicopters, Chile becomes the 23rd nation to operate 
Sikorsky helicopters. The Chilean Air Force will fly 
these versatile helicopters in air-sea rescue duty, service 
in which the S-55 has been conspicuously successful. 
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HURRICANE WARNING -A day ahead of Hurricane “Au- 
drey,” Sikorsky helicopters from the U. S. Coast Guard de- 
tachment at New Orleans carried warnings to fishing boats, 
camps and isolated settlements in the lower Mississippi delta 
region and around New Orleans. After the hurricane struck 
the Louisiana coast farther west, the helicopters were as- 
signed to help in the rescue and evacuation work along with 
Sikorsky helicopters from military services and oil companies. 
Hundreds of people were flown to safety. 



SIKORSKY AIRCRAFT 

STRATFORD, CONNECTICUT 
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These MODERN Recirculating Ball Units can help you.. 



SOLVE ACTUATION and TORQUE PROBLEMS 


Saginaw b/b Screws guaranteed 90% efficient Saginaw b/b Splines average 40 times lower 
— offer 6 major advantages for designers friction coefficient than sliding splines 


Available in custom machined and commercial 
rolled thread types — have been built from 1 Vi 
inches to 39 Vi feet long— % to 10 inches diameter. 


Transmit or restrain high torque loads far more 
efficiently— have been built from 3 inches to 10 
feet long — Vs inch to 6 inches in diameter. 
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Turbojets Are Theoretically Capable of 


By J. S. Blitz, Jr. 

Cleveland, Ohio-Extension of tire 
useful speed of turbojet engines to 
Mach 4 will provide a much greater 
latitude in the design of future aircraft 
than has been expected. 

Widening the choice of poiverplants 
will make it easier to optimize 2,600 
mph. aircraft for a definite mission re- 
quiring relatively great range, or speed, 
or some other specific performance. 

National Advisory Committee for 
Aeronautics scientists at the Lewis 
Might Propulsion Laboratory here be- 
lieve that current aerodynamic and com- 
bustion knowledge indicates that Mach 
4 turbojets arc feasible. They point out, 
however, that practical construction of 
such an engine will require a major re- 
search and development effort mainly 
because of the high temperature per- 
formance required of engine compo- 
nents. Mach 2.5 is about the upper 
limit for present-day turbine engines. 

Types of Powerplants 

If the Mach 4 turbojet is developed, 
the powerplants available at that speed 
will also include turbojets, ramjets, dual- 
cycle engines, rockets and various com- 
binations of these. The turbojet would 
retain the advantage it has today. It 
would be the smallest, least complicated 
engine installation capable of delivering 
continuous power to an aircraft through 
its entire flight. Each of the other en- 
gine types will undoubtedly be superior 
in this speed range for certain missions. 

NACA secs Mach 4 as the probable 
ultimate speed of the turbojet. Ram- 
jets will have rather clear advantages 
among air-breathing engines above that 
speed even though they cannot function 
during landing, takeoff' and initial climb. 

Overall problem of selecting a power- 
plant involves many interdependent fac- 
tors concerning the aerodynamic and 
structural design of the aircraft as well 
as the engine. Since it is impossible to 
separate these considerations, engine 
studies at Lewis Laboratory include 
the mutual interaction of the power- 
plant installation on the airframe. 


This insured good acceleration through- 
out the speed range. With a smaller 
thrust margin, excessive amounts of 
fuel would be consumed during accel- 
eration and the aircraft's range would 
be seriously reduced. 

Main value of this example study was 
to show the importance of the engine's 
fillet and exhaust nozzle design. The 
conclusion is that such systems must 
have variable geometry if the engine is 
to deliver adequate thrust during the 
whole flight. Even if the basic engine 
is capable of delivering much more 
thrust than the design requirement, it 
can be rendered inadequate by a poor 
installation. Thrust losses of the instal- 
lation are primarily from pressure losses 
in the air intake system, drag due to 
inlet flow conditions and shock or over- 
expansion losses m the exhaust nozzle. 

Example study is illustrated on pp. 
S6-87. Upper figure shows a fixed 


geometry installation meeting the de- 
sign conditions of Mach 4 speed at 85,- 
000 ft. The thrust-available curve of 
this installation superimposed on the 
thrust-required curve of the aircraft 
shows that it would be impossible for 
the airplane to ever accelerate to Mach 
4 because thrust is inadequate at the 
intermediate speeds. 

Inadequate Thrust Cause 
This inadequate thrust around Mach 
2 is primarily due to two things: 

• High drag caused by air spilling 
around inlet. Engine requires about 
66% less air at Mach 2 than it does at 
Mach 4. Excess air is deflected around 
inlet. 

• Overexpansion of air in exhaust noz- 
zle, causing strong shock waves which 
slow down exit velocity. Exit area of 
nozzle, which is correct for Mach 4, is 
too large for Mach 2. 



INSTALLATION above is typical of inlet and exhaust systems for Mach 4 turbojets. It 
that typical aircraft would not be able to exceed Mach 1.5 bight). ** 



DRAWING above shows flow conditions at Mach 2 with a variable geometry exhaust nozzle, 
sufficient to make the installation acceptable (right). 


Mach 4 Speeds 


The next figure shows that using a 
variable geometry nozzle will still not 
correct the thrust deficiency around 
Mach 2, although it will bring subsonic 
thrust up to the prescribed 35% in- 
crease over aircraft drag. 

When variable geometry is added to 
the inlet system the engine and its in- 
stallation are able to produce the neces- 
sary thrust over the whole speed range, 
as shown in the lower figure. 

Variable geometry mechanism of this 
inlet system would have to include 
means of varying the angle of the ramps 
ahead of the duct as well as an efficient 
by-pass to bleed excess air in the duct 
to the outside airstream. 

Inlet Function 

Inlet system shown in this example 
is but one of those currently being in- 
vestigated by NACA, other research 
agencies and aircraft manufacturers. 


Function of these inlet systems is to 
slow and compress air entering the air- 
craft. Air should enter the turbojet’s 
compressors at less than half the speed 
of sound. 

Ideal inlet system accomplishes this 
diffusion with a minimum loss of total 
pressure in the air stream and with 
minimum drag. Both of these losses 
serve to decrease the effective thrust 
of the engine. 

There arc generally two methods for 
slowing a supersonic air stream. One is 
an external diffusion system and the 
other internal. The one used in the 
previous example was an external sys- 
tem. Both slow the supersonic flow to 
a low supersonic Mach number by con- 
tracting the air stream and then diffus- 
ing it to subsonic speed by means of a 
normal shock wave. 

External system generally uses a series 
of rainps (or cones if the inlet is circu- 
lar) which create oblique shock waves 
to slow the air: then the normal shock 
is located across the mouth of the inlet 
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THRUST WITH FIXED INLET AND NOZZLE 



Hypothetical Case 

A generalized example of such a study 
was presented during a recent Triennial 
Inspection of the Lewis Laboratory. 
Thrust requirements of a Mach 4 turbo- 
jet over its whole speed range were de- 
termined by considering the drag of a 
hypothetical aircraft representing the 
most advanced aerodynamic and struc- 
tural thinking. The aircraft was designed 
for a speed of Mach 4 at about 85,000 
ft. Adequate thrust was stated to be 
35% more than the drag, at every speed. 
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in the ideal case. Air velocity becomes 
subsonic across this shock and enters 
the duct at less than Mach. 1. 

Internal System 

With the internal system, air enters 
the duct at supersonic velocity. 'Ilic 
duct contracts to a throat where normal 
shock occurs and the stream becomes 
subsonic. Duct then expands to slow 
the subsonic stream. 

Trouble arises with the external sys- 
tem when the inlet is too large and 
more air is taken into the duct than the 
engine needs. The excess air then spills 
around the inlet causing a large drag. 
If the inlet area is too small, the engine 
sucks the normal shock at the inlet 
back down the duct causing a decrease 
in flow density and an increase in pres- 
sure loss. Very accurate and sensitive 
controls are needed to keep the shock 
pattern and inlet area adjusted so that 
neither of these two excessive losses will 

Trouble with internal systems cen- 
ters around making the normal shock 
wave start at the inlet and move down 
the duct to the throat. This movement 
of the normal shock depends on the 
ratio of the inlet area to the throat area. 
The pressure recovery also depends on 
this area ratio. Unfortunately, a mini- 
mum pressure loss and high" duct effi- 
ciency demands such a small throat 
area in relation to the inlet area that the 
normal shock won't move down the 
duct to the throat. It stands out in 
front of the duct, creating a large drag. 
If the throat is opened up to allow the 
normal shock to move back to the 
throat, then a loss in total pressure must 
be accepted. This type of internal sys- 
tem is also very sensitive to back pres- 
sure. If the engine surges or in any 
way creates a sudden back pressure, the 
shock may pop out of the duct. Start- 
ing the shock back up the duct requires 
the proper combination of Mach num- 
ber, back pressure, etc. Sometimes an 
unstable flow is set up that is difficult to 
stop. 

Corrections Devised 

These problems of internal diffusers 
have been largely corrected. The for- 
ward or supersonic portion of the 
diffusers have been perforated, making 
the ducts much easier to start and 
much less susceptible to back pressure. 

Variable area throats make the in- 
ternal ducts capable of operating over 
a wide Mach number range. Both in- 
ternal and external systems arc being 
developed and have their enthusiasts. 

In addition to having a more elabo- 
rate form of variable inlet and exhaust 
nozzle than current turbojets, the Mach 
4 engine will also have a different de- 
sign in almost every fnajor component. 

Tlie compressor will have about three 
stages instead of 1 2 to 1 5 that ate on 
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with Iron-Powder Electrodes 


That’s right! You can cut welding time in half 
with P&H Iron-Powder Electrodes. The high ther- 
mal energy of their special coating speeds deposi- 
tion, enabling your operators to produce smooth, 
x-ray quality welds by simply dragging the rod. 
Spatter is exceptionally low and welds are prac- 
tically self-cleaning . . . possess high strength with 
greater impact qualities at low temperatures. 

These high-speed electrodes are also available 
with Iron-Powder Low-Hydrogen coatings. As a 
result, you can get ultra-fast welding of problem 
steels with little or no pre-heat. The superb quality 
of the chemical coating prevents underbead crack- 


ing and porosity . . . eliminates costly rewelds. 
Their extraordinary mechanical properties make 
them ideal for welding heavy sections that are sub- 
ject to severe shock and abuse. What’s more, they 
cost less than conventional high-alloy electrodes. 

For types and sizes, send for Bulletin R-29. 
Write Dpt. 325H. Harnischfeger Corp., Milwaukee 
46, Wisconsin. 

HARNISCHFEGER 

WELDERS • ELECTRODES • POSITIONERS 
MILWAUKEE 46, WISCONSIN 



NACA scientist holds model of Mach 4 turbojet. Model has cone type variable geometry 
variable area inlet P * 


sonic current engines. This is possible 
because pressure rise per stage has been 
raised and because much of the com- 
pression is accomplished in the inlet 
duct instead of the compressor. 

Better fuels as well as improved com- 
bustion design will greatly shorten com- 
bustion chambers and afterburner. 
Temperature Comparison 

NACA predictions of the tempera- 
ture within the Mach 4 turbojet illumi- 
nate some of the development problems 
facing the engine. For comparison, the 
temperatures in a typical Mach 2 en- 
gine will be given first: 

• Compressor inlet— 2401'' 

• Entrance to combustor— 87 5F 

• Turbine inlet— 1,6 50F 

• Turbine outlet— 1 .0001' 

• Discharge exhaust— 4.0001'’ 

On the Mach 4 turbojet these same 
temperatures will usually be: 

• Compressor inlet— 1,230F 

• Entrance to combustor— 1,3 30F 


FIXED INLET >1 MACH 2 




• Turbine inlet-l,450F . 

• Turbine outlet-1, 550F 

• Discharge exhaust— 5, 500F 


Temperature Difficulties 


Most serious temperature problems 
will be encountered in the compressor 
and the main engine bearings and seals. 
The compressor will require the use 
of the most advanced alloys now used 
in turbines to withstand the combina- 
tion of high temperature and high stress. 
The turbine on the Mach 4 engine is 
operated below the turbine temper- 
ature of the Mach 2 engine because the 
stresses in the turbine have been raised 
to match the aerodynamic capabilities 

Environmental temperature of bear- 
ings and seals in the Mach 4 engine 
will be above present limits of such 
materials because of the heating of the 
ram air as well as temperatures within 


the cycle. 

NACA studies indicate that the ram- 
jet will be definitely superior to the tur- 
bojet above Mach 4. '1 his conclusion is 
based on the fact that around Mach 5 
the turbine begins to extract more 
pressure from the cycle than the com- 
pressor puts in. Tin's detrimental effect 
of the turbine-compressor unit on the 
thrust increases with speed. The ramjet 
obviously doesn't have this handicap 
"" ' it above Mach 3. 
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would bring the total weight of the 
ramjet aircraft up to that of a turbojet 
version, if rockets were used for the 


Solid Fuel Engines 
Increase Reliability 

Missiles powered with solid fuel 
rocket engines arc setting new standards 
for reliability according to two indus- 

Lockheed reports that its X-17 three 
stage research vehicles have flown suc- 
cessfully in over 90% of their firings. 

Thiokol Chemical Corp., which de- 
veloped the first large solid propellant 
engine claims an even better figure. 
Thiokol reports that large long range, 
high velocity missiles with Thiokol en- 
gines have" completed their flights 
§7.5% of the time. 

These engines were all of the same 
general size or larger than the one in 
the RV-A-10 of the Hermes missile 
program. Tin's missile proved the feasi- 
bility of large solid fuel motors. The 
first stage motor of the X-17 is of the 
same general size. 

About 130 of these large engines 
have been fired to date. Ninety were 
static firings and the rest flight tests. 
Only one flight test failure was partially 
attributed to the engine. 

These high records for reliability arc 
in sharp contrast to the World War II 
figure of about 30% for all missiles 
and is indicative of the progress which 
has been made. 

Titan Subcontract 
Canceled by Martin 

Los Angeles— Martin Co. has can- 
celed a contract with Associated Mis- 
sile Products Corp. of Pomona, Calif., 
fm ground control instrumentation for 
the Titan intercontinental ballistic mis- 
sile in production at Martin's Denver 

* The contract total was S21 million, 
but it had been largely completed. 
Martin spokesmen said th'c termination 
was in line with an effort to cut costs. 

W. L. Congdon, Denver personnel 
manager for Associated Missile, said the 
contract cutoff ended the jobs for more 
than 100 employes in Denver and an- 
other 100 in Pomona would be jobless 

Martin said it would continue the 
ground instrumentation work as the di- 
rect responsibility of the Martin firm. 
Associated Missile started its work here 
last January. 

Martin said the action did not repre- 
sent any cutback at its plant. “Martin 
will be able to do the work Associated 
has been doing,” a company official 
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limitations, and reliability. 

To help aircraft designers select the 
drive system that will give their planes 
this optimum performance. General Elec- 
tric's Aircraft Accessory Turbine Depart- 
ment offers assistance in each of the fol- 
lowing steps in the selection process: 

1. Establish alternate drive system 
configurations. 

Initial drive system layouts depend 
upon an analysis of plane configuration, 
power plant, accessory power needs, and 
mission including starting and ground 

handling factors apparent early in the 

airframe design stage. 

At General Electric alternate configura- 
tions will be proposed by a group of engi- 
neers with broad experience in the design 
and application of both types of drives, 
plus a knowledge of electrical system 
coordination and protection. 

2. Study boundary conditions and size 

Drive system boundary conditions in- 
clude the input from the power plant, 
characteristics of the power distribution 
system, loads into which output is fed, 
and environmental conditions with par- 
ticular reference to heat dissipation and 
cooling. The system analysis includes a 
thorough evaluation of these boundary 
conditions and their effect on the design 
of accessory power system components. 
Overloadsand fault clearing loads imposed 


by the electrical system, for example, 
must be matched by a drive which will 
deliver this output under all required 
engine operating conditions. 

Calling on the IBM 704 computer. 
General Electric engineers determine 
maximum fault torques in terms of alter- 
nator sequence impedances and type of 
excitation system. This simplifies the 
problem of determining the best safe 
compromise between unbalanced voltage 
performance with unbalanced phase load- 
ing and fault current capability on the 
one hand and drive and engine penalties 
on the other. 

3. Analyze weight penalty of each 

After the several system configurations 
have been defined, total weight penalty — 
system's installed weight plus weight of 
fuel necessary to compensate for power 
extraction plus drag chargeable to system 
— then becomes an important comparison 
basis for drive selection. 

To assist the airframe manufacturer 
in this phase of the selection process. 
General Electric systems engineers team 
up with computer technicians to deliver 
facts and figures on both drive systems. 
Expected accessory performance, vari- 
ables in mission profile, load demands, 
airframe and engine performance, and 
weight of system components are some 
of the factors which may be programmed 
into the IBM 704 electronic "brain.” 


4. Consider special requirements. 

Choice of a system extends beyond 
quantitative investigation. Special con- 
siderations — installation and mainte- 
nance, unusual operating requirements, 
number of power plants and drives, effect 
of related starting and air-conditioning 
systems— must be studied carefully. 
Operating advantages obtainable from 
each type of system must be evaluated 
and matched with the particular appli- 
cation before the best drive can be chosen. 
. . . and afler the right drive is chosen . . . 
Developing the prototype, and trans- 
lating it into proven production models, 
are tasks that call for broad experience 
and modem facilities. 

Today, at General Electric, constant- 
speed drive engineering and development 
facilities — 10 test cells, 65,000 sq. ft. of 
development floor space, 500,000 sq. ft. 
of production floor space — are combined 
"under one roof” at G.E.’s Lynn, Mass., 
plant. This integration centralizes tech- 
nical know-how and product versatility 
. . . and adds up to one more reason why 
General Electric is qualified to help assure 
that the right choice is made, and the 
right drive produced. 

For more information about specific 
products of the Aircraft Accessory Tur- 
bine Dept., check with your nearest G-E 
Aviation 8s Defense Industries Sales 
Office. General Electric Company, 
Schenectady S, N. Y. m-u 


General Electric engineer outlines method to help deter- 
mine which constant-speed drive — hydraulic or air-turbine 
— best suits requirements of particular aircraft 


By George A. Phillips, Manager 


Providing a source of adequate, precisely 
controlled a-c power — with minimum air- 
craft performance penalty — is a challenge 
to the aircraft designer. Electrical loads 
continue to increase, yet airframes re- 
quire lighter, smaller, simpler-to-operate 
power systems with automatic fault pro- 

Today, engineers are recognizing the 
increasing importance of the power drive, 
and looking closely at the comparative 
advantages of hydraulic and air-turbine 


Both hydraulic and air-lurbine drives are 
reliable, efficient 

In general, there are few differences in 
performance between the two types of 
drives. Both hydraulic and air-turbine 
drives offer aircraft a reliable source of 
constant-speed power. To get optimum 
performance from a particular aircraft, 
however, the relative merits of each drive 
system must be carefully matched to the 
requirements of the plane ... its mission 
and power plant characteristics, tempera- 
ture environment, space and weight 
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IN AVIONIC EQUIPMENT, WHY LOAD ON EXTRA WEIGHT? 

use Clifton Precision Size 8 Synchros 

WEIGHT 32 GRAMS 
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TV May Provide Airliner Inspection 


By James A. Fusca 

New York— Use of closed circuit 
television for inflight inspection by 
pilots of landing gear, wing and tail 
assemblies is being studied by at least 
one major airline. If cost is found to 
be justifiable, use could be extended to 
include individual inspection of engines 
and control surfaces from the cockpit. 

Equipment proposed for this use is 
rugged 400 cycle camera and monitor 
developed by General Precision Labo- 
ratory, Inc., Pleasantville, N. Y., for 
military use under extreme environ- 
mental conditions. General Precision 
has installed and demonstrated the 
equipment in a DC- 3 flying laboratory 
equipped with cameras to show how the 
above functions could be presented on 


a single monitor with selective switch- 
ing. 

Present studv is being conducted by 
American Airlines which is considering 
an installation of two cameras on an 
experimental basis in one of the ten 
Convairs recently withdrawn from 
service. Mounting and functions of the 
cameras would be as follows: 

• Vertical tail fin. Forward-looking 
camera mounted on the vertical tail fin 
might solve the anticipated problem of 
spotting ice runback on the Lockheed 
lilectra and Boeing 707. American says 
pilot will not have full surveillance of 
wings either from cockpit or the cabin 
in the Electra and they can be surveyed 
only with difficulty in the 707. 

• Tail skid. Camera mounted near the 
tail skid and looking forward could as- 


sist the pilot in minimizing stress on 
the landing gear assembly in crosswind 
landings by showing vertical distance to 
touchdown. American feels that cross- 
wind landings necessitated by the use 
of preferential runways increases main- 
tenance cost on landing gear structures, 
brakes and tires. Possible solution would 
be for the camera to enable the pilot 
to judge just before touchdown the 
moment in which to take his aircraft out 
of a wing-low or crabbed attitude. 

DC-3 being used by General Pre- 
cision for demonstration of its closed 
circuit TV equipment mounts four 
cameras whose pictures can be shown 
on cabin monitors successively by selec- 
tive switching. Camera positions are: 

• Bottom nose. Camera mounted un- 
der the nose shows position of star- 



NOSE camera inside bubble, showing belts CAMERA viewing vertical tail fin and port horizontal stabilizer is shown mounted in 
for controlling iris and focus settings. clear plastic bubble just aft of passenger loading door. 
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DOES YOUR INTERCOM 
HAVE ‘FAT” BETWEEN THE EARS? 


To meet the concepts of today’s and tomorrow’s super- 
sonic jet aircraft problems, intercoms have undergone 
extensive systems evaluations to remove the "fat". 

A case in point: Andrea research engineers have 
devised a material improvement in intercom systems 
embodying all factors . . . weight, reliability, form 
factor, simplicity, performance ... for the military 
establishment. This is just one example of how Andrea 
Radio Corp., with some of the best brains and facilities 


in the industry, can augment your organization in 
solving a wide range of electronic problems. 

Imagination, ingenuity, industry — that’s the "bible" 
at Andrea, a company known to all departments of de- 
fense for consistent top level quality performance in 
engineering and production of advanced electronic design. 

Andrea has the resources and manpower to help you 
solve your defense electronic problems. Simply write 
on your letterhead to: 


SYSTEMS DIVISION fa | 

TlMl£fl RADIO CORP 


A Pioneer Name in Electronics— Research, Development, Production— Weapons Systems, Communications, 
Navigation, Counter Measures, Semiconductor Applications. 



BLOCK DIAGRAM of a two camera, two monitor airborne closed circuit television instal- 
lation such as is in GPL's DC-3 ‘‘flying laboratory ." 


board landing gear, also aids in |iidgiug 
touchdown. Camera is enclosed within 
a protective plastic housing and mounted 
fixed to the skin of the fuselage. 

• Aft fuselage. Second camera is 
mounted on the upper portsidc fuse- 
lage just aft of the passenger door. This 
camera provides close-up pictures of the 
vertical fin and port horizontal sta- 
bilizer, including de-icing equipment. 
Camera is mounted in a clear plastic 
bubble. 

• Cabin. One camera is swivel-mounted 
at one of the cabin ports to demonstrate 
use of the camera for inflight ground 
surveillance. 

• Belly. Fourth camera is mounted in 
the Scllv, directed straight down 


through a clear circular port. In this 
position, it is used to view check points 
in tests and demonstrations of General 
Precision's self-contained navigation 
systems. 

Further Work 

General Precision is exploring the 
possibility of using the weather radar 
scope currently in the cockpit of many 
commercial aircraft for presentation of 
its TV picture. The pilot would then 
be able to switch his scope from radar 
to television at his convenience. Indi- 
cations to date are that the problems 
are too difficult to be solved in an 
economically acceptable fashion. 

Primary problem is that a radar scope 


is designed for rotating scan and mod- 
erately rapid image decay while tele- 
vision requires horizontal scan with slow 
image decay. As an alternative solu- 
tion, General Precision is considering 
development of a small 3 in.-scopc mon- 
itor that would minimize problems of 
installation in already overcrowded cock- 

Developed for use under extreme en- 
vironmental conditions. General Pre- 
cision's ruggedized camera presently is 
in use for flight testing, rocket and jet 
test stands, wind tunnels, and military 
ground and air systems. 

Features of the camera that GPL 
says make it attractive for this applica- 
tion include: 

• Both optical focus and iris aperture 
could be controlled from the cockpit. 

• Camera will operate satisfactorily 
under 15G shocks, 100% humidity, 
ambient noise levels above 175 db. 
under temperatures between —30 and 
-+60C, and at altitudes up to 100,000 
ft. 

• Weight of camera, 6.5 lb., control 

unit 35 lb. 

• Resolution of 500 lines for 525 line 
system, 60 fields interlaced. 

Monitor System 

Although the camera can be used 
with conventional industrial closed cir- 
cuit monitors (modified to operate from 
aircraft’s 400 cycle airborne power sup- 
ply), General Precision anticipates use 
of a special 7 in. airborne monitor de- 
signed originally for the Air Force. 
Unit is designed to meet MIL specs. 
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Constant, dependable power Is a \ 

must for lighting, instruments, V x 

/ smaller, 

controls, rectifiers, window-heating, \ 

and other functions in commercial and V - 

military aircraft A-C systems. Combining \ 

/ /lighter, cooler 

and weight, the Westinghouse aircraft power \ 

transformer provides efficient control of 

/ Westmghouse 

Reduced size and weight is achieved by a V 

combination of Class H insulation and continually \ 

improved Westinghouse grain-oriented HipersiP N 

/ transformers 

steel for cores. \ 

terminal boards and covers. This feature provides an 

/ for each function 

Peak cooling efficiency results from the open-type 
construction, which also eliminates weighty 

of every 

This transformer meets all environmental, overload, 
regulation and efficiency requirements of Air Force 
Specification MIL-T-9219, as well as the most rigid 

aircraft A C system 

individual requirements. It is rated at 
1 */ 2 -kva, 3-phase, 380-420 cps, 200/115 volts, full load. 
Contact your Westinghouse representative, or write 
Westinghouse Electric Corporation, Specialty Transformer 
Department, p. O. Box 231, Greenville, Pennsylvania. 

1 

l 

you CAN BE SURE. ..IF it's 

"Westinghouse ’s’ 
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is shock mounted, and uses a 7 in. 
circular screen. Disadvantage would be 
cost of about $6,600 compared with 
about $300 for the industrial type. 

The 7 in. airborne monitor has a 
resolution of 450 lines, weighs 42 lb., 
without mounting, and has a specified 
minimum life of 1,000 hr. at 50 C. 

€ -■ 1 ■ — a 

FILTER CENTER + 

1 000-00/ 

► Diode Converter With Gain— Semi- 
conductor diode-type frequency con- 
verter, which also provides useful ampli- 
fication, has been developed by Bell 
Telephone Laboratories. Most promis- 
ing results to date have been achieved 
with up-converter, in which gold- 


bonded germanium diode converts 75 
me. to 6,000 me., providing gains as 
high as 6 db. with "adequate band- 
width.” Up-converter does not amplify 
in reverse direction, can be made with 
large active areas to increase power- 
handling capacity. Conversion gains as 
high as 45 db. have been obtained with 
diffused silicon diode down-converters. 
Down-converters have relatively poor 
isolation between input and output, but 
Bell believes that use of non-reciprocal 
ferrite devices may get around this dis- 
advantage. 

► Silicon Transistor Prices Drop— Texas 
Instruments has cut prices of its silicon 
transistors by as much as 22%, and 
prices of silicon glass diodes by 35%. 
This is the second silicon transistor 


price cut made by the com 
19S7. 

► AGCA With Voice— Gilfillan is flight 
testing new version of its automatic 
GCA (AGCA) which uses voice data 
link instead of pulse-coded data link, 
opening way to its use by military and 
civil aircraft equipped only with con- 
ventional communication receivers. 
First flight tests, made Sept. 29, re- 
portedly were “very successful.” 

► CAA Buys More En Route Radar- 
Civil Aeronautics Administration has 
placed $4.1 million contract with 
Raytheon for four more long-range 
traffic control radars plus Amplitrons 
(high-power microwave amplifiers) to 
boost range of 10 of 23 en route radars 



Analog Device 
For Helicopters 

copter pilots in day, night all weather fly- 
ing is being developed by Bell Helicopter 
Corp. Bell has helicopter part of the Army- 
Navy Instrument Program (ANIP) under a 
contract with the Office of Naval Research 

(AW Oct. 21, p. 34). Pictures show hcli- 
copter flight simulator being developed in 
conjunction with the contact analog display. 
Object is to enable pilot with only 20 hours 
flight instruction to fly a helicopter under 
all weather conditions. 
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TO USE CLEVELAND PNEUMATIC GEAR 


Over 175,000 pounds at take-off, 
less than 4 l A hours and 3000 miles 
later, over 125,000 pounds to land! 

Convair 880 jet transports will be 
using Cleveland Pneumatic AEROL 
landing gears. 

Cleveland Pneumatic’s design, 
test, and production facilities are 


at work now on landing gears for 
all three American jet transports — 
Boeing 707, Douglas DC-8, and 
Convair 880. Since 1926 Cleveland 
Pneumatic has developed and built 
more landing gears for more air- 
craft than any other manufacturer. 

Put our experience and plant to 
work on your next aircraft project. 


A JOB AT offers many benefits for qualified engineers— liberal profit- 

sharing, good wages and fringe benefits, stability assured. 
P N E U M AT I C Write today, outlining your qualifications. 


mum phi mm 

TOOL COMPANY • CLEVELAND 5, OHIO 



The bird watchers 

recording telescopes developed by Perkin-Elmer 
will follow missiles going 1 0,000 mph. 


The “birds” hatched by the Air Force missile 
program fly fast — some moving at better than 
10,000 miles an hour within seconds after 
takeoff. To track these experimental missiles 
in the field, Perkin-Elmer designed and built 
TPR (Telescopic Photographic Recorder) — a 
mobile 100 - 200 - 300 inch focal length track- 
ing telescope synchronized with two sighting 
telescopes, a camera unit and a complex 
electronic control system, all mounted on a 
specially modified four-wheel gun mount. 

In developing TPR, Perkin-Elmer drew on 


years of experience gained in designing some 
of the world's finest large optical systems. 

New missile-tracking instruments and com- 
plete installations, both mobile and fixed, are 
being built in quantity by Perkin-Elmer. 

In integrating optics with electronics and me- 
chanics, Perkin-Elmer offers unmatched capa- 
bility. P-E’s staff and unique production 
facilities may well hold the answer to your 
systems problems. For information, write ^h"h' !l 'win' , £' f™ki' y K 
Perkin-Elmer Corporation, 770 Main Avenue, ivAm-Eimer'. tpr. 
Norwalk, Conn. 


/ 


ENGINEERING AND OPTICAL DIVISION 

Perkin-Elmer 


previously ordered by approximately 
68%. Four new radars, slated for initial 
delivery in about a year, will be installed 
at Chillieothc, O- Salem, Ore., Mont- 
gomery, Ala., and Minneapolis, Minn. 
First Amplitron will be installed on 
radar at Washington, D. C., to be fol- 
lowed by installation at Boston, Los 
Angeles," Pittsburgh, Seattle, Miami, 
Denver, Salt Lake Citv, Oakland and 
Atlanta. 


► Novel Stable Platform— Lightweight 
twin-gyro stabilized platform which uses 
two “directional” gyros instead of con- 
ventional directional and vertical gyros 
has been developed by Sperry Rand for 
Wright Air Development Center. Twin 
non-floated directional gyros, mounted 
with spin axes horizontal and at right 



angles to one another, give what Sperry 
says is “unprecedented accuracies in 
heading information and all-attitude 
flight.” Random drift rates arc quoted 
at i deg. per hour in heading and 0.1 
degree per minute about vertical axis, 
without magnetic or vertical slaving. 
Entire stabilized platform, including 
amplifiers, weighs only 26 lb. 

► Unintentional Oversight — Philco 
Corp. reports that it has been perform- 
ing traffic control evaluation programs 
with its own funds for some time. Com- 
pany was not included among those 
listed as having ATC data processing 
studv programs under wav. (AW Sept. 
30, p. 29.) 

► PAA Buys Airborne Loran-Pan 
AmericanWorld Airways has ordered 53 
airborne Loran receivers from Edo 
Corp., College Point. N. Y., for installa- 
tion on new fleet of Douglas DC-8s and 
Boeing 07s. Small, lightweight Model 
345 Loran is designed for cockpit in- 
stallation for use by pilot and copilot, 
weighs 29 lb. 

► AF Builds Infrared Range— Airborne 
infrared reconnaissance systems will be 
evaluated on new test range recently 
completed at Eglin AFB, believed to be 
the first of its type. Facility includes 
provision for testing target resolution, 
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Progress with ? D RQ D tjj 


Announcing. . . 

Two new 

Titanium alloys 
for high temperature 
applications 

M ST 821 . . . the highest strength weldable sheet <£ bar alloy in 400— 1000° F range 
MST 2.5 Al -16V. . . the first readily formable, heat treatable sheet alloy 



Two new alloys developed by Mal- 
lory-Sharon now extend the high 
temperature usefulness of titanium. 
mst 821 is a weldable sheet and 
bar material with exceptional high 
temperature strength. It offers 
strengths equivalent to similar ti- 
tanium alloys at temperatures two 
hundred degrees higher, in the 400 
to 1000 °F range. MST 821 is ther- 
mally stable, and has good ductility 
and formability. 

mst 2.5AI-16V was developed in 
response to needs of the airframe 
industry for a sheet alloy which 


would be soft and formable in the 
annealed condition, and which could 
be heat treated, after forming, to 
high strengths while retaining duc- 
tility. With this material, yield 
strength can be as low as 50,000 psi, 
to permit easy fabrication, then in- 
creased to 150,000 psi by heat treat- 
ment. Age hardened sheet has good 


MALLORY 


short-time hot strength — about 
100,000 psi yield strength up to 800°F. 

These alloys, now in limited com- 
mercial production, are further evi- 
dence of rapid advances in titanium. 
Use Mallory-Sharon’s outstanding 
technical experience and service on 
your present requirements — or 
future plans— in titanium. 


SHARON 




and titanium 


alloy sheet, strip, plate, rod, bar, billets 


tcmpcmtiirc differentia] sensitivity and 
absolute sensitivity. 

First system tested was the AN/ 
AAR-9 infrared rccon system; six more 
systems arc slated for test during com- 
ing year. 

► Boeing Studies Radiation Effects— 
Boeing Airplane Co. currently is study- 
ing effect of nuclear energy on transistor 
performance and life to determine vul- 
nerability of Bomarc (IM-99) missile's 
avionics to radiation from atomic ex- 
plosion. Tests are being conducted 
near atomic pile at both Arco, Idaho, 
and Los Alamos, N. M. 

► Radomc for 1.000F Temperature- 
Development of new inorganic laminate 
for nidomc use at temperatures of 
1.000F, with higher strength-to-weight 
ratio than currently used ceramic dielec- 
trics, is objective of new Wright Air 


Development Center contract awarded 
to Horizons, Inc., Cleveland. Another 
contract calls for development of coat- 
ing technique to present oxidation of 
niobium at 2.500F temperature. 

► On The Dotted Line— Nesv contracts 
recently announced by avionics manu- 
facturers include: 

• Bcndix Radio automatic direction 
finder, DFA-70, will be used in dual 
installations on Air France fleet of 
Caravclle jetliners. 

• Cossor Radar &• Electronics Ltd. has 
received contract from Luxembourg 
Ministry of Transport for dual instal- 
lation of its GH-21 surveillance radar, 
including two remote radar display 


• Systems, Inc., Orlando, Fla., has re- 


ceived contract for research and devel- 
opment in the field of missile guidance 
radiating systems from Wright Air De- 
velopment Center. 

• Marconi’s Wireless Telegraph Co. 
Ltd., Chelmsford, England, will supply 
two 500 kw. surveillance radar systems 
to New Zealand Civil Aviation Ad- 
ministration. One of the radar systems 
will be installed at Wellington. N. Z„ 
to serve the Cook Strait Zone and 
Rongotai Airport, the other at Ohakcs 

► Lightweight Doppler Navigator— 
Ryan Aeronautical reports new Model 
108 Doppler auto-navigator, called "the 
lightest in flight use by any of the mili- 
tary services,’' has been installed on an 
Army L-20 for flight evaluation at 
Army Electronic Proving Ground, Ft. 
Uuachuca, Ariz. 





Lu co mi nq’s TS3 

PROVEN . . 



.IN FLIGHT 


Low-cost 


Registers More Hours Of Flight 


Time Than Any Other Comparable Turbine! 



Its remarkably low production costs is but one reason why 
6 major aircraft companies have selected the T53. Installed 
in the Bell H-40 and Kaman H-43B helicopters, the T53 
has already earned a reputation as an engine “You can 
kick” and “Don’t need to baby in flight.” In addition, 
the T53 was chosen to power Grumman’s new AO-1 High- 
Performance Observation Airplane as well as Vertol’s Model 
76 tilt-wing aircraft and Model 105 helicopter, a turbine- 
powered version of the H-21. The Ryan Model 92 and Doak 
Model 16 research aircraft — now being readied for flight — 
will also use the T53. In flying time experience, the T53 has 
recorded more hours than any other turbine engine in the 
same power class! 

Built under the sponsorship of the U. S. Army and the 
U. S. Air Force, the low-cost T53 has also been installed in 
a power package for a high-speed U. S. Navy boat. Its easy 
adaptability to all sorts of applications has therefore been 
proven in practice. 

Right now, the T53 helicopter version offers 825 s.h.p., 
but that rating will increase to over 1,000 s.h.p. in the fore- 
seeable future. The current turbo-prop version delivers 
1,005 e.s.h.p. from a compact 47.6" length x 23" diameter. 
The T53 operates on a number of fuels, including automotive 
and aviation gasolines and JP-4. Now nearing full production, 
Lycoming’s T53 is designed especially for safety, durability, 
easy maintenance, as well as high power with low weight. 
Perhaps it can solve your future problems now! 

Look +o Lycoming 

For further information, write to: Lycoming Division, 
Avco Manufacturing Corporation, 550 South Main Street, 
Stratford, Connecticut. 
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Admiral 

KEEPS AERIAL CAMERAS 
STABLE AS A BILLIARD TABLE... 


ADMIRAL'S PALO ALTO LABORATORY DEVELOPS 
EQUIPMENT FOR CAMERA STABILIZATION 


The art of aerial photo-rceonnaissance requires absolute camera stability 
to obtain the fine detail needed to discern small objects from (treat alti- 
tudes. Even with an automatic pilot in control, the plane itself is far too 

Now Admiral has developed equipment that automatically compen- 
sates for the slightest deviations. Electronic signals from gyros are ap- 
propriately modified and distributed as needed to stabilise each of the 
various camera mounts. The accuracy of the gyro signals is fully re- 
flected in the mechanical adjustments of each camera platform. Morc- 

and weight to half of the original requirement specifications. 

This system was developed in Admiral's Palo Alto Laboratory by the 
Advanced Development Section, Government Laboratories Division. 
Complete information concerning the Laboratory’s capabilities and cur- 




Admiral corporation • government laboratories division • Chicago 47, Illinois 
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NEW AVIONIC 
PRODUCTS 


for jet engines and aircraft applications 


Components & Devices 

• Pressure pickup. Type 4-317, is avail- 
able in gage pressure ranges to 5,000 
psi, and can be operated continuously 
at 5.0 volts maximum input from —350 
to +600 F with transients to +750 F. 
Allowable acceleration is 100 Gs on any 



range output. Unit is 5 in. in diameter, 
1 in. long, and weighs 30 grams. Man- 
ufacturer: Consolidated Electrodynam- 
ics Corp., 300 N. Sierra Madrc Villa, 
Pasadena, Calif. 

• Aluminum electrolytic capacitors, 
said to have only a few microamperes 
of electrical leakage, are available in rat- 
ings from 1 to 125 uf. and 4 to 150 
volts d.c. for temperature range of 
—20 to +85 C. Lengths arc from I 



and case is insulated. Scaling is with 
epoxy casting resin. Manufacturer: 
The Magnavox Co., Fort Wayne, Ind. 

• Two precision potentiometers, Types 
IIA-100 and HA-105, arc available in 5 
and 10 turn models with standard lin- 
earity of ± 0.5%. Case lengths arc 
li in. for 5 turn type, and If in. for 10 
turn. HA-100, rated at 2 watts and 


I S=- 


Edgewater rings 



Edgewater Rings meet the most exacting spec- 
ifications of the engine and aircraft industries. 
The accuracy with which they are formed 
reduces the amount of machining or other 
finishing required — an important considera- 
tion especially when the more expensive ma- 
terials are used. 


Edgewater Steel Company 





ctober 28, 1957 


107 


AVIATION WEEK, Oe 





Holley 
engine 
controls 
selected for 



BLEED PISTON ACTUATOR 



COMPRESSOR BLEED GOVERNOR 



Powered by four JT4 Pratt & Whit- 
ney Aircraft engines, the Boeing 707- 
320 will carry 131 first class passen- 
gers from New York non-stop to the 
Continent in just over six hours! 
Each of these new engines, commer- 
cial counterparts to the J-75 which 
drives many of America's latest jet 
fighters, delivers up to 15,000 
pounds of thrust. Ability to pack so 
much added power into a relatively 
small space is the result of designing 
engine components which will oper- 
ate at higher efficiency, require less 
area and reduce over-all weight. 
Holley Carburetor Company, work- 


For military applicatio 
main fuel control (ri R ht) 
unit to the governor and 


ing closely with Pratt & Whitney 
Aircraft engineers, carried out this 
exacting assignment on such vital 
engine components as: the compres- 
sor bleed governor, and the bleed 


governor actuator. For single and 
multi-engine military aircraft, the 
Holley main fuel control is a com- 
panion unit to the Holley governor 
and actuator. 



with 3,600 deg. rotation, is available in 
standard resistance values from 2,500 
to 75,000 ohms. HA-105, rated at 1.5 
watts and with 1,800 deg. rotation, is 
available in values from 1,000 to 25,000 

Write International Resistance Co., 
401 N. Broad St., Philadelphia 8, Pa., 
for Bulletin A-5B. 

• Microsvn, approximately 1 in. in 
diameter by 1 in. long, has sensitivity 
of 500 millivolts per deg., with thresh- 
old of 0.01 deg. at 20 volt excitation. 
Linearity is within 0.5% to 7 deg. 



Unit weighs less than 1.2 oz., uses stand- 
ard BuOrd mounting. Excitation may 
be 20 volt/400 cps. or 25 volt/ 800 cps. 
Manufacturer: Lear, Inc., 110 Ionia 
Ave., NW, Grand Rapids 2, Mich. 

• Integrating rate gyro, Type KR-S, in- 
cludes self-contained temperature con- 
trol operating on the hcat-of-fusion 
principle to maintain 80C with toler- 
ance of i deg. 

Unit is 3 in. long, 2 in. in diameter. 



weighs 11 lb. Motor is 3 phase, 6.3 
volts, 400 cycles, 1.75 watts. Gyro is 
manufactured by General Electric Com- 
pany's Light Military Electronic Equip- 
ment Department. Schcnectadv, New 
York. 

• Low frequence duplex crista I units. 
Type RII-8DP, are said to meet MIL 
C-3098B specifications for shock, vi- 
bration, aging and moisture resistance. 
Units provide accurate frequency con- 
trol in audio range of from 4 to 15 kc., 
are operable over temperature range of 
— 55 to 4-90C with stability of 
+ 0.02%. They arc available in stand- 
ard HC-13/U metal holder, hermeti- 



cally sealed, or in T6 glass bulbs. Man- 
ufacturer: Rccves-Hoffman Division. 
Dvnamics Corp. of America, Carlisle, 
Pd. 

• Pulse transformers, called S'l'AT- 
TRANS, for use in transistor blocking 
oscillator circuits have fiat-bed core 


with high permeability (2,400 u). Units 
have low leakage inductance and pre- 
sent a good impedance match to the 
transistor which permits operation at 



repetition rates to 500 kc. Dimensions 
arc ft in. diameter by } in. long. Man- 
ufacturer: Pulse Engineering, 2657 
Spring St., Redwood City, Calif. 



"IV£ KEEP ’EM FLYING” 

Air Associates stocks the largest, most complete inventory of 
aircraft parts and accessories in the aviation industry. And 
Air Associates’ tremendous buying power brings them to you 
at the most advantageous prices. You can always count on 
AA’s having what you want, delivering what you want, when- 
ever and wherever you want it. That's why Air Associates is 
truly your Department Store of the Air. To serve the nation in 
aviation, there are Air Associates divisions at 

Atlanta, Ga. Glendale, Calif. 

Chicago, 111. Miami, Fla. 

Dallas, Tex. San Francisco, Calif. 

Teterboro, N. J. 
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EQUIPMENT 


Tracking Camera Photographs Details of 


By George L. Christian 




New York— Crash program to produce 
a missile data collection system and 
telescopic tracking camera capable of 
following and photographing an Atlas 1 
intercontinental ballistic missile for Over 
100 mi. lias materialized as Recording 
Optical Tracking Instrument. Mark 11. 

Recording Optical Tracking Instru- 
ment (ROTI) was pressed into service 
to track recent Thor IRBM and Atlas 
ICBM launchings at Air Force Missile 
Test Center. Patrick AFB, Fla. (AW 
Oct. 7. p. 26.) 

Instruments’ powerful magnification, 
coupled with a high-speed 70 mm. 
camera, enable it to record such details 
of missile behavior as engine gimbaling, 
booster rocket performance and multi- 
stage disengage, even at high altitudes. 

Principal instrument of the data col- 
lection station is the large optical 
tracking instrument. ROTI II. Cannon- 
like device has a 24-in. aperture and 
five focal lengths varying from 100 in. 
to 500 in. This is more than double 
ROTI 1, developed to track V2 class 
missiles, which had an aperture of 12 
in. and a 50 in. focal length. 

ROTI II is similar to, but is more 
accurate and has greater magnification 
than. Telescopic Photographic Recorder, 
a mobile missile tracker recently de- 
livered to USAF’s Air Research and De- 
velopment Command at Air Force 
Armament Center. Eglin AFB, Fla. 
(AW July 1. p. 75.) 

ROTI and Telescopic Photographic 
Recorder were designed and manufac- 
tured by Perkin-Elincr Corp., Norwalk, 

First of Four 

Melbourne Beach ROTI is the first 
of four being built for Air Force Missile 
Test Center. Second data collection 
station is nearing completion at Vcro 
Beach. Fla. Pcrkin-Elmer is also build- 
ing similar instruments for other, un- 
disclosed. Air Force stations. 

ROTI data collection station oper- 
ates as an integral part of the Patrick 
range communication and tracking nct- 

Infonnation from radar and other 
communication nets arc fed into the 
station when a missile is fired. Com- 
puters at the station convert this data 
into information which keeps ROTI 
tracking on target. 

Automatic corrections are made to 
adjust for parallax— difference in line of 
sight from radar station to ROTI sta- 
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Missile Flight 

tion— and for the earth's curvature. 

ROTI will be focused automatically 
and will have its exposure automatically 
adjusted to changing light conditions 
as the missile blasts across the sky. 

ROTI consists of a 24-in. aperture, 
primary objective telescope, sighting 
telescopes, camera, controls and asso- 
ciated equipment. System, which 
weighs eight tons, is assembled on a 

Primary telescope has varying focal 
lengths ranging from 100 in.-500 in. It 
is two feet in diameter, eight feet long 
and weighs a ton. It incorporates some 
200 different optical elements and a 
70 mm. camera which can take moving 
pictures at a rate of up to 60 frames a 


Observatory-Like Towers 

ROTI is housed in towers topped 
by astronomical observatory-like astro- 
domes. Station can be operated by re- 
mote control or by range personnel 
with the help of "aided tracking.” 

When operated by range personnel, 
same information is fed into the track- 
ing system as when the unit operates 
remotely. However, when the missile 
comes into sight, the operators take 
over the tracking visually. 

With aided tracking, operators need 
only make the simplest mental calcula- 
tions and very slight physical move- 
ments to follow the missile. Light hand 
pressure on a stiff-stick control, de- 
veloped by Pcrkin-Elmer, enables the 
operator to adjust acceleration, velocity 
and position of the 2,000 lb. telescope 
through two clectrically-controllcd hv- 
draulic drives. 

Interior of the astrodome is auto- 
matically air conditioned to remain at 
ambient temperature when the dome 
is closed and secured. Provision is also 
made for setting the interior dome 
temperature to the temperature ex- 
pected at the dome's opening. Reason 
is that it is imperative to stabilize the 
temperature of the optical instrument 
with ambient temperature to avoid 
thcnnal shock when the dome is 
opened for missile tracking. Such shock 
could disturb the instrument's optics. 

Air conditioning system also keeps 
the relative humidity below 50% to 
prevent glass surfaces from fogging and 




Separate air conditioning system 
maintains a temperature of 70F ± 10F, 
and a maximum relative humiditv of 
55% in the tower. 

Stations are completely self-sufficient 
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30 th Anniversary 


On the morning of Oct. 28, 1927, a staccato roar of 
engines ushered in an era in commercial aviation— 
the Stars and Stripes flew in international skies. 

The first Flying Clipper* a Fokker F-7, lumbered 
into the air at Pan American Field, in Key West 
bound for Havana, Cuba— 90 miles away across the 
Straits of Florida. 

Since then the parade of Pan American Clippers 
has swiftly extended its wings to embrace the earth- 


wings that have changed from tire 100-mile-an- 
hour variety, to swept back jobs that nuzzle the 
speed of sound. And Pan American has earned its 
place as pace-setter in the skies: aircraft research, 
engine analyzers, reduced air fares, jet stream stud- 
ies, the creation of and insistence on the standards 
that have made the slogan — The World’s Most Ex- 
perienced Airline — an international reality. 

Behind Pan Am’s relentless attempt to attain 
perfection is the philosophy of this airline. A philos- 
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Clipper Quiz 


ophy that is essential to stimulating the growth of 
the aviation industry— make the magic of air travel 
available to every man. 

30 years of leadership 

In the past 30 years Pan American’s skyway has 
grown from that first 90-mile flight to encompass 
82 lands on 6 continents around the world. In the 


next 30 years, we can merely hazard guesses and 
dreams— but whatever progress develops, Pan 
American will be, as in the past, in the forefront 
of international aviation. 
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SIMPLIFIED schematic diagram shows the optical system of ROTI II. Instrument has 
2 ‘(•in. aperture, five focal lengths varying from 100 in. to 500 in. 


units. They include their own electronic 
and mechanical equipment, computers, 
dark rooms for film developing, main- 
tenance section and air-conditioning 
systems. 

Dr. Roderic M. Scott, Perkin-Elmcr 
vice president and general manager of 
its Engineering & Optical division, be- 
lieves that ROTI will give much needed 
supplementary visual aid to telemetered 
data and radar information concerning 
a missile’s successful or unsuccessful 
flight. 

Dr. Scott added, "ROTI's photo- 


graphic tracking system becomes a 
valuable commodity, especially when 
stacked against the many scientific 
manhours that could be spent probing 
for a missile’s fault." 

Besides designing and building 
ROTI, Perkin-Elmer Corp. is also re- 
sponsible for construction of the data 
collection stations, and for training per- 
sonnel to operate them. Radio Cor- 
poration of America Service Corp.. 
which has technical supervision of the 
missile range, will operate the stations 
for the Air Force. 




Voodoo Used as Engine Test Bed 

Test installation of General Electric J79 turbojet engines in a McDonnell JF-101A Voodoo [ 
lighter reveals long tailpipes and scalloped nozzles. Fuselage has been modified directly 
above tailpipes. Engine test bed is based at Edwards AFB, Calif. 
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Electronic 
Cooling 
Package... by AiResearch 


Heat Exchanger Pressure Drop 


1.0 inches water 



This high performance AiResearch package cools sealed and 
pressurized electronic equipment. The fan circulates air 
through the liquid cooled heat exchanger and over electronic 
components in a hermetically sealed module. Air cooled 
units are also available. Fan and heat exchanger are designed, 
built and packaged by AiResearch for matched performance. 
Package size is tailored to your individual cooling requirements. 
The Garrett Corporation, through its AiResearch 
Manufacturing divisions, is an industry leader in components 
and cooling systems for aircraft, missiles and nuclear 
applications. This wide experience is now being offered to the 
electronics industry to provide a cooling package to meet 
any cooling requirement. Send us details of your problem or 
contact the nearest Airsupply or Aero Engineering office 
for further information. 


AiResearch Manufacturing Divisions 

Los Angeles 45, California • Phoenix, Arizona 


AERO ENGINEERING OFFICES: AIRSUPPLY OFFICES: 




Balloon Camera Gets ‘Closeup’ of Sun 


New York— Sharpest pictures ever 
taken of the sun were obtained with a 
camera and telescope suspended from a 
paper-thin plastic Skyhook balloon (AW 
Oct. 10, 1955, p. 45) 80,000 ft. high, 
where they were above 90% of the 
earth's photo-distorting atmosphere. 

Flight was first or a series, called 
Project Stratoscope, being conducted 
for the Office of Naval Research. 

Second flight was made on Oct. 17 
over South Dakota. 

Dr. Martin Swartzschild, Eugene Hig- 
gins Professor of Astronomy, Princeton 


University, for whom the camera was 
built, hopes that the camera will pro- 
duce ph o tograph s-expec ted to be three 
times clearer than possible with the 
most powerful earthbornc telescopes— 
of the always-present turbulence on the 
sun's surface. Earth telescopes are hin- 
dered by the earth's atmosphere. Be- 
cause of this interference, only those 
turbulent eddies on the sun's surface 
which arc 600 mi. or more in diameter 
have been readily distinguishable in the 

Stratoscope pictures arc expected to 


reveal the true size of these giant ed- 
dies as well as smaller local hot-gas 
storms, solar flares and, ultimately per- 
haps, long range radio disturbances em- 
anating from the sun. 

Result will be collection of more 
fundamental data about the sun which 
will allow a better understanding of the 
true activity on the sun's surface and its 
effects on the earth's atmosphere. 

Specially-designed Stratoscope tele- 
scope is 94 ft. long and weighs about 
300 lb. Its primary element is a 12-in.- 
aperture f.8 quartz mirror. The designer. 
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Fenwal will help bring 'em back alive 


Space men exploring Mars not 
only take along their own at- 
mosphere — but bring it back. 
When you say "climate” you have 
to include "temperature” . . . and 
when you say "temperature con- 
trol" you ain’t be comprehensive 
without saying “Fenwal.” 

Since the Mars explorers will be 
gone some three years, reliability 
in temperature control is crucial, 
to say the least. 

Fenwal advanced engineering 
not only includes the imaginative. 


but the practical, too. Fenwal’s 
current work on thermistor sens- 
ing devices will be a good experi- 
ence platform for space platforms. 
Those devices already include, in 
their many forms, "skin tempera- 
ture sensing” in aircraft and mis- 


siles and protecting windshields 
from overheating. 

To enlist Fenwal’s ability to 
help meet your present and future 
control problems, write Fenwal 
Incorporated, Aviation Products 
Division, Ashland, Massachusetts. 
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Twin blasts for a fast climb 


What gives the Canadian Orenda jets their high 
power to lift heavy radar and fire control equip- 
ment to bomber lane invasion heights? 

Combustion temperatures above 1500° F. And 
that’s where Inco’s High Temperature Alloys come 
in: specifically, two alloys. 


Both these nickel containing alloys have out- 
standing resistance to corrosion and oxidation at 
temperatures up to 2000 F. Both alloys are work- 
able. Both are practical in cost. 

Have you a metal problem? 

High Heat? Sub-zero cold? Corrosion? 


Combustion chambers and transition sections are 
made of Inconel' 5 nickel-chromium alloy. Turbine 
blading is Inconel “X”* Type 550 alloy. (Basically 
an age-hardenable nickel-chromium alloy with ex- 
cellent creep strength in the 1500' F range.) 


Contact Inco Mechanical Engineering Section. 
Chances are the information you want is in our files. 

THE INTERNATIONAL NICKEL COMPANY, INC. 




INCO NICKEL /X 


Pcrkin-Eliner, say that “a unique fea- 
ture of the instrument is the Newton- 
ian secondary quartz mirror which is 
mounted on a swinging arm so that it 
will remain in the sun’s image only long 
enough to obtain a photographic expo- 

Mirror. which rotates once a second, 
actually will be cooling about 98% of 
the time. This arrangement is neccs- 
sarv to prevent the mirror from being 
distorted or having its aluminized coat- 
ing burned off by the solar energy con- 
centrated on it by the telescope’s pri- 

Possible effects of solar heating on 
the primary optic's focal length re- 
quired special construction. Optical 
system was designed so that the pri- 
mary image is transferred from the sec- 
ondary mirror to the film plane by a 
relay lens having a 25X magnification. 
Net effective focal length of the system 
is 200 ft. 

Lens Movement 

However, since solar heating may 
change the focal length of the primary 
optics, the relay lens is designed to 
move continuously, searching over a 
region of space for the correct focus. 
During a 20-scc. cycle, the relay lens 
will be in 20 different positions. Cam- 
era will record all 20 shots, but at most 
onlv one will be in perfect focus, with 
perhaps two near the best focus. Hence, 



Just one idea 


from this new, 
free booklet 

may save you plenty 

— and it's chock-full of ideas to speed aircraft 
maintenance operations. 

Like dry washing and wet washing of plane 
exteriors ... engine parts cleaning ... maintenance 
of exhaust stacks, augmentor tubes and com- 
bustion heaters. You'll find valuable tips on 
cleaning engine test cells, stripping paint, steam 
detergent cleaning, cleaning ramps, aprons and 
hangar floors. 

For a free copy of this booklet, just ask yaur 
local Oakite Technical Service Representative, 
or write to Oakite Products, Inc., 55 Rector St., 
New York 6, N. Y. 
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although the camera will shoot 8.000 
35mm. photographs during a trip, not 
more than 400 will be usable. 

In addition to the telescope-camera 
and its balloon-lifting equipment, the 
project uses an automatic pointing con- 
trol to keep the camera constantly 
aimed at the sun. A parachute is in- 
cluded to return all the equipment 
safely to earth. 

Low Coefficient of Expansion 

Tube of the Stratoscope is made of 
Invar metal because of its very low 
coefficient of expansion which will 
minimize changes under the wide tem- 
perature extremes to which the instru- 
ment is subjected. 

Further aids to cooling arc 40,000 
perforations through the tube which 
permit air to circulate freely and avoid 
a chimney effect which might hurt im- 
age quality. 

Prime contractor for the instrumen- 
tation portion of the Project Strato- 
scopc is Princeton University Observa- 
tory, which is directed bv Dr. Lyman 
Spitzer. jr. 

Subcontractors for instrumentation 
are Perkin-Elmcr Corp.. which de- 
signed and built the telescope system, 
and the Upper Air Laboratory (Depart- 
ment of Physics) and the Research 
Services Laboratories of the University 
of Colorado, which developed the auto- 
matic pointing control mechanism. 

Air Force Funds 

The Air Force Cambridge Research 
Center, Bedford, Mass,, provided finan- 
cial assistance for the solar instrumen- 
tation portion of Stratoscope. Dr. John 


W. Evans. Superintendent of the Sac- 
ramento Peak Observatory, Sunspot, 

X. M., supervised this Air Force as- 
sistance. 

Prime contractor for the balloon, sus- 
pension system, launching and recov- 
ery of the balloon and all equipment is 
the Balloon Department. General Mills, 
Inc.. Minneapolis. Minn. 

Dr. Sidney G. Reed, Jr., Physics 
Branch, and LCDR Edmond A. Bas- 
quin, USX. Air Branch, are the strato- 
scope project officers for the Office of 
Naval Research. 

Project Stratoscope is a continuing 
phase of the program of upper atmo- 
sphere research begun by the Office of 
Naval Research in 1946.' Other contin- 
uing projects include Skvliook (un- 
manned) plastic balloon flights and the 
Stratolab (manned) high-altitude space 

laboratory. 

Rocket Firm Building 
Two Static Test Bays 

New facilities arc being completed by 
Grand Central Rocket Co., Redlands, 
Calif. 

Finn is building two new static test 
bays on its cS,0Q0-acre Beaumont prov- 
ing grounds, each capable of handling 
solid propellant rockets of 1.000,000 
lb. thrust. Other construction includes 
a 20,000 sq. ft. tooling and rocket as- 
sembly building, an administration 
building wing and a propellant-mixing 
building to accommodate a remote con 
trol chemical mixer that will increase 
the company's solid propellant produc- 
tion to 1,500,000 lb. per month. 



Trailer Services Sabre Fire Control 


Canadair Ltd. designed fire control system servicing vehicle to aid inspection, servicing 
and maintenance of Sabre aircraft in the field. Trailer floor forms walkway around entire 
nose section of plane; vehicle is equipped with work bench, storage shelves, drawers and 
two 28-v, outlets. Unit was built for the South African Air Force; three more arc being 
constructed for the German Air Force. 


Manufacturing 
at Marquardt 


by 



To Manufacturing Engineers Facing an ENGINEER | BARRIER ^ 


Another barrier — the producibility 
barrier — is currently being penetrated 
by Marquardt engineers. What do we 
mean by producibility barrier? 
Advanced designs for supersonic ram- 
jet powerplants coming from the draw- 


ing boards call for strength to weight 
ratios and high-precision tolerances 
previously unobtainable. New high- 
temperature alloys are meeting the 
metallurgical demands, but do not 
readily lend themselves to conventional 
machining and fabricating techniques. 

Those members of the Marquardt 
team charged with pioneering new 
production methods comprise our Van 
Nuys Manufacturing Division. Here- 


of standard shop practices to produce 
acceptable hardware. But management 
realizes that to do his best work the 
engineer must be supplied with the 
most up-to-date tools of his trade. 

Exemplifying our continuing efforts 
to this end: a specially designed, half- 
million dollar roll-former is being 
added to the company’s ever-expanding 
production facilities. This machine will 
be capable of spinning conical, tubular, 
— turi, and parabolic configurations 
i size heretofore considered impos- 
sible or impractical to fabricate as a 
single piece. A completely safe, close- 
up view of the actual metal forming 
will be afforded the operator by means 
of two closed-circuit TV camel 
mounted on the machine frame. 

,'e arc also acquiring other au 

lie machines — numerically ce.. 

trolled units capable of multiplying the 
output of their manually operated 
counterparts several times. Utilizing 
punched and magnetic tape, these 


modern optics equipment for the con- 
struction of prototype engines. 

At Marquardt, the engineer will find 
a broad range of challenging assign- 
ments and the opportunity to further 
his career through supplemental educa- 
tional programs. 

Within this Division, engineering 
openings exist now for; 

Nvuerical Control Engineers 

For information about these posi- 
tions and the professional engineering 
environment at Marquardt, w - : 




Marquardt Means Opportunity- Manufacturing engineers no longer need 

feel stymied because of the lack of up-to-date equipment. At Marquardt Aircraft - the com- (11/11711131711 : ' 
pany where an engineer/barrier* has never existed — you will find the most advanced tools llltll ljUQI U l AIRCRAFT C O.^ 
of your trade. Look to your future by looking to Marquardt, today. Address your inquiries to van nuys. caurorniV— i4oo«N. utah 

Jim Dale, Professional Personnel, 16551 Saticoy Street, Van Nuys, California. 


* ENGINEER I BARRIER— an achievement level beyond which you cannot advance 



Now 

Alcoa offers strong/ 

thin-wall precision castings 

70 pounds saved in new interceptor fuel system 


Aviation engineers have found that 
exterior aerodynamic requirements 
and internal space limitations trans- 
form today's jet aircraft fuel system 
into a plumber’s nightmare. Neces- 
sarily large orifices and tortuous 
passages through and around other 
systems components have introduced 
the addition of scores of elbows and 
connecting fittings to supply a con- 
stant flood of fuel to the power 



plant. Until now, each additional 
fitting carried an unavoidable weight 
penalty. 

Now, thanks to new Alcoa pre- 
cision casting techniques, the fin- 
ished fuel system fittings used by 
one major aircraft company weigh 
30% less than they formerly did as 
sand castings. They perform better, 
too. Plaster cast, in alloy 356-T6, 
with a wall thickness of .080 in. and 


these parts establish a new standard 
in aircraft fuel line castings. Not 
only are they half the thickness pre- 
viously considered minimum, but 
the tolerance itself has been halved. 
Although specifications still call for 
impregnation of these parts for fuel 
system service, they have thus far 
passed porosity tests without it. In 
fact, these plaster castings compare 
favorably with the soundness and 
strength of permanent-mold castings. 

Savings up to 20% in time and 
money were realized by this com- 
pany when it was discovered that 
the precision and concentricity in- 
herent in the fittings made it unnec- 
essary to prepare expensive adjust- 
able jig and fixture setups for finish 
machining operations. For the com- 

velopmcnt in casting techniques 
can benefit you, call your Alcoa 
sales engineer. He'll be glad to work 
with you in developing sound, light- 
weight castings that can save you 
time and money. Aluminum Com- 
pany of America, 1800-W Alcoa 
Building, Pittsburgh 19, Pa. 
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Camera Ready to Track Soviet Satellite 

By Russell Hawkes 


South Pasadena, Calif.-First of 12 
tracking cameras intended as part of 
the satellite tracking network in 1GY 
Project Vanguard has been hurried into 
service in the backyard of its assembly 
plant here to track the first Russian 
satellite. 

The specially designed, three-ton 
camera is operating in a simple ob- 
servatory originally intended only for 
testing of completed cameras before 
they were shipped to their assigned 
stations. 

First camera was to have been sent 
to a prototype satellite tracking station 
at White Sands. N. M., for intensive 
shakedown trials. Its final assembly 
was completed several days before the 
firing of the Russian satellite but there 
was no time to ship it to a regular 
tracking station. An attempt was made 
last week to track the orbiting last 
rocket stage after it was rumored that 
the rocket was sufficiently brighter than 
the satellite itself to be tracked m day- 
light. Attempt failed because of cloud 

First good tracking conditions are ex- 
pected early this week. 

Satellite Tracked at Dusk 

Satellite can be tracked only in twi- 
light because after nightfall it is eclipsed 
by the earth and during the day it is 
obscured by skylight. Precession of its 
orbit, due 'to oblatcness of the earth 
and concentration of mass near the 
equator, will bring the satellite across 
the western part of the U. S. every 
day for a period of four or five days, 
while it is in the twilight zone, after 
which it will not be observable for per- 
haps 40 days. When Vanguard is fired 
it is expected to be observable for about 
15 days out of 30. Dr. Karl G. Hcnizc 
of the Smithsonian Astrophysical Ob- 
servatory, who is in charge of optical 
tracking of the satellites, doubts that 
the Russians planned to make it diffi- 
cult for the satellite to be tracked from 
this country. He points out that the 
orbit had to be planned for frequent 
early observations from Russia for them 
to evaluate the launching. 

Satellite Tracking Methods 
There are three chief means of satel- 
lite tracking: radio, visual and photo- 
graphic. The Smithsonian Astrophysical 
Observatory was assigned responsibility 
for the latter two— Operation Moon- 
watch and the 12-station photo tracking 
net. Radio tracking will be handled by 
the Naval Research Laboratory's Mini- 
track network. 

Optical system for the Schmidt-type 
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When aircraft design calls lor 

DEPENDABLE ACCESSORY 


POWER 



Industry specifies 

PROPULSION 

RESEARCH 

CORPORATION 

pumps • compressors ■ turbines 


Today’s advances in aircraft performance have cre- 
ated a critical need for new concepts in accessory 
power. It takes specialized power — hydraulic, elec- 
trical and mechanical — to guide the layers of air 
on airframe surfaces of high speed jets ... to control 
the braking of supersonic aircraft ... to meet ever 
more complex electrical system requirements ... to 
cool hot surfaces. 

Such power is the business of Propulsion Research 
Corporation, a subsidiary of Curtiss-Wright Corpo- 
ration. PRC accessories arc setting new standards of 
performance, precision, efficiency and dependability 
in both aircraft and missile applications. Design, 
development and manufacturing activities are con- 
solidated in a smoothly integrated department, able 
to produce efficiently and economically to the most 
stringent requirements of both commercial and mili- 
tary specifications. 

Illustrated are three typical products manu- 
factured by Propulsion Research 
— products that are contributing 
importantly to some of the 
most advanced aircraft 
in the skies today. 
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camera was designed by Dr. James 
Baker of Harvard University and made 
by the Pcrkin-Elmcr Corp., Norwalk, 

The camera structure and its me- 
chanical design were conceived by 
Joseph Nunn arid built by Boiler and 
Chivens Inc. here. Dr. Hcnizc said 
he believes it is the only camera in the 
world designed specifically for precise 
tracking of satellites. He said the Rus- 
sians would not require such a camera 
since the United States has announced 
its intention to build a photo tracking 
system and release the data it gathers 
to anyone who is interested. 

Problem in camera design was how 
to record faint light from satellite mov- 
ing at an angular velocity of as much 
as 1.5 deg. per sec. Photo-visual mag- 
nitude of the satellite is about 6. This 
is about i the brightness of the faintest 
star perceptible to the naked eye. 
Same Angular Velocity 

Automatic tracking mechanism is de- 
signed to swing the camera at the 
same angular velocity as the satellite, 
making longer exposures possible with- 
out blurring and dimming of image. 
Satellite is located precisely bv its rela- 
tion to background stars in the picture 
whose movements arc well known. 
Background stars and satellite cannot 
be shown as points in the same expo- 
sure because different angular vcloci- 



Barrel Rack 


These barrel racks arc designed to allow 
standard lift trucks to handle and stack 

mating the need for special drum-handling 
equipment, the racks arc so made that fork 
lifts can pick up two drams from front, 
back or either side. Units also make it easy 
to get at bunged drams for drawoff. Chan- 
nel-steel racks will support 7.500 lb. in 18- 
gage drams and 14,000 lb. in 16-gage drams. 
Manufacturer: Pressed Steel Division. Re- 
public Steel Corp., 6100 Tnrscon Ave.. 
Cleveland, Ohio. 



707 Assembly Progresses 

Forward fuselage section for the third Boeing 707 jet Stratolinct is shown in construction 
jig at Boeing Transport Division. Renton. Wash. Number one airplane is nearing comple- 
tion in final assembly area. Pan American World Airways will be the first airline to receive 
the jet transports: delivery is scheduled for late 1958. 


Wherever aircraft IIICT 

are serviced ... J U O I 

Wherever airplanes ARRIVED. 




CLEVELAND 

(AT AIRWORK, OF COURSE) 


id ask lor Bob Scott 


or Boyd Gillen. Or write: Building No. 8, Clevi 
Hopkins Airport, Cleveland 11, Ohio. 

Riryfork 
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40 years 
and 


1,060,744 

KVA 


Westinghouse is still the ..leader 
in airborne electrical power! 


From the single-blade, wind-driven Westing- 
house generator above, shown on Billy 
Mitchell’s Spad 16, to the amazing electrical 
components of Convair’s supersonic B-58 
“Hustler”, is an epoch in air power. 

And it’s an epoch Westinghouse helped 
pioneer with 1,060,744 KVA of service to the 
aviation industry. 

For Westinghouse and the aviation indus- 
try have been partners in progress since 1917. 
The first airborne a-c generator, the multi- 


generator parallel a-c system and today’s 
fully protected automatic system are just a 
few of the milestones. 

The facilities of the Aircraft Equipment 
Department, at Lima, Ohio, have been at the 
disposal of the aviation industry for years. 
They’re at your disposal, too. Why not 
use them? j-oaoas 

you can be sure. ..if it's Westinghouse 
Aircraft Equipment Department • Lima, Ohio 
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ENGINEER OPPORTUNITIES AT RAYTHEON 


tics cause one or the other to appear 
as a trail. Solution embodied in Baker- 
Nunn camera is to oscillate the track- 
ing mechanism speed between satellite 
velocity and the component of sidereal 
motion of background stars parallel to 
satellite orbit. A double exposure show- 
ing first the satellite and then the back- 
ground stars as points allows precise 
determination of position. Movement 
of the satellite between exposures can 
be calculated from the distance between 
point and trail and the known time 
between exposures. 

Optical system consists of a 31-in. 
dia. spherical mirror and a 20-in. dia. 
correcting plate with three lens ele- 
ments using a different type of glass in 
the center element. Chromatic aberra- 
ration is reduced to zero at three dis- 
tinct wave lengths. Camera speed is 

Film speed is 0.003 mcter-candlc- 
scconds. Film frames measures 2 in. x 

Oblong field of the camera measures 
31 deg. on its long axis by 5 deg. on its 
short axis. 

Camera Is Gimbaled 

There is no provision for locking the 
camera on its target or for reading out 
camera angles from shaft positions. 
The camera is gimbaled and rotates on 
three axes, but is clamped on two. All 
active tracking is carried out on the 
third. 

It is set up to track automatically 
along a predicted orbit. Obviously, 
this predicted orbit must be close to 
the real one or no picture will be re- 
corded. 

To this extent the value of the 
camera is dependent on radio track- 
ing or some other means of getting 
an approximation of the satellite’s orbit. 
Once given an acceptable approxima- 
tion. the camera can locate the satellite 
within 2 sec. of arc and 0.001 sec. of 


Need Three Shots 

To get a precise fix on the satellite 
requires three good shots from two posi- 

This should pose no problem since 
Ilenize is reasonably sure of getting at 
least three good shots from a camera 
in one passage of the satellite. 

Variations in the height of the orbit 
will indicate something of atmospheric 
density at that level. Altitude is now 
estimated at 360 mi. Variations in the 
angle of the orbital plane will indicate 
the shape of the earth and the distribu- 
tion of its mass. When the position 
of the orbit is accurately known it will 
be possible to calculate distance be- 
tween stations on different continents 
to an accuracy within 30 ft. 

This is about A the error in past 
calculations. 



Newly formed project groups solve 
complex airborne radar problems 


Engineers like the project-type organization at Raytheon’s 
Maynard Laboratory. It gives them maximum diversification in 
their work on the most advanced radar navigational and control 
problems of the day. 

At Maynard, you’ll find projects involving many areas of aircraft 
navigation and guidance systems . . . doppler navigation, velocity 
check systems, night-fighter operations systems, flight-control 
systems, altimeters. There is also interesting new work on counter- 
measures equipment. 

Career opportunities for men at all levels now exist in the follow- 


ADVANCED CIRCUIT DESIGN 
ELECTRONIC PACKAGING 
ANTENNA DESIGN 
MICROWAVE COMPONENT 
DESIGN 


HEAT TRANSFER ENGINEERING 
SPECIFICATIONS WRITING 
TECHNICAL WRITING 
SYSTEMS ANALYSIS & 
ENGINEERING 


For complete details on engineering positions in any of Maynard’s 
project groups, please write John J. Oliver, P.O. Box 87A, 
Raytheon Maynard Laboratory, Maynard, Mass. 


RAYTHEON MANUFACTURING COMPANY 



I Excellence in Electronics 
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Profile of a New Approach 
to a Carrier Landing 


As he whistles in for a carrier landing, the Crusader 
pilot has the full forward visibility he so vitally needs. 

Up above the cirrus, he has the slashing, 1,000- 
mph-plus speed that assures air superiority. 

By all that governs carrier fighter design, he 
should be entitled only to one or the other of these 
two features. But Vought engineers conceived a vari- 
able incidence wing which enables the Crusader to 
give him both. 

They developed a continuous wing, attached to the 
Crusader fuselage by pivot lugs at the trailing edge 
and by a hydraulic strut near the leading edge. Prior 
to landing, the wing may be tilted into desired 


approach attitude. The fuselage, meantime, remains 
almost horizon-level — and the pilot has a straight-on 
view of landing signals and the oncoming deck. 

By achieving full approach visibility without 
elevating the pilot seat, Vought engineers have kept 
the Crusader canopy small, simple, sleek. This mini- 
mizes fuselage drag, and is a major factor in the 
Crusader’s Thompson Trophy -winning speed. 

Typically, the Crusader’s developers approached 
their assignment with firsthand operations analysis, 
completed it with technical free- thinking. Again, they 
came up with an original weapon . . . and an impor- 
tant new concept as well. 


Weapon System Development at Vought 


Successful weapon systems and 
common denominator at Vought. It’s 
highly effective brand of developme: 
engineer an inside man in the over-all 



On the Crusader fighter, the 


Engineers selected from their 
ject followed their assigned syste 
inary design to flight test. Team© 
they gave mutual assistance and en 




At the same time, liaison wa 
on methods, research and policy 
coordinated with the practical | 
of one specialty, working with tl 
promises, developed a wider view 
Whether you are an experienc 
or a junior engineer, you, too, will 
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Ft. Worth Prepares Airport for Jet Era 


By Craig Lewis 

Ft. Worth— Amon Carter Field is 
currently undergoing a 5750,000 mu- 
way expansion program which is one 
of the final touches needed to prepare 
the airport for airline jet operations. 

Current expansion is expected to 
give Carter Field all the runway it will 
need for turbine operations and keep it 
prepared for its role as a centrally lo- 
cated airport in a rapidly expanding 
metropolitan complex that includes 
both Dallas and Ft. Worth. 

Often the center of perennial con- 
troversy between Dallas and Ft. Worth, 
Amon Carter Field— officially Greater 
Ft. Worth International Airport— is 
now operating at a profit and handling 
a grossing amount of traffic as it waits 
for its air travel market area to grow up 
to its modern, expansive facilities. 
Airport History 

Amon Carter Field ss'as hatched as 
an idea and as a focal point for recurrent 
Ft. Worth-Dallas squabbles in 19-10 
svlten an airport midsvay between the 
two cities svas discussed at hearings of 
a state airport commission. The cities 
didn't like the idea of a joint project 
then, and their disagreement prevails 

When it became evident that Dallas 
and Ft. Worth wouldn't agree to build 
a midsvay airport, the airlines decided 
to take action. Attracted by the eco- 
nomics of operating from a single air- 
port, American Airlines and Braniff 


Airways (later joined by Delta Airlines) 
formed the Midwav Airport Corp., 
promoted a site exactly midsvay between 
the tss'o cities and got nearby Arlington 
to sponsor the field in order to make it 
eligible for Federal aid. 

With the help of the Civil Aeronau- 
tics Administration. U.S. Anns Corps 
of Engineers built the airport in 1942. 
During World War II it was used 
mainly by North American Aviation 
and by American Airlines for military 
pilot training contract svork. 

After the war it was apparent from 
the history of disagreement, and the 
continuing rivalry between the cities, 
that the midsvay airport svasn't going 
to attract joint development by Dallas 
and Ft. Worth. 

Dallas Adamant 

Dallas committed itself in 1945 to a 
master plan for development of its osvn 
Love Field, arguing mainly that Dallas 
citizens shouldn’t have to travel IS mi. 
to the midsvay airport when Los'e Field 
is only fis c miles from downtown, Com- 
pletion of the nesv Dallas terminal this 
month is current evidence of the city’s 
decision to stick with Love Field. 

With joint use out of the question, 
the airport corporation set out to sell 
Ft. Worth the idea of building a nesv 
airport at the midsway site instead of 
on a site selected south of the city. 

Ft. Worth bought the idea. Dallas 
then asked CAA for a hearing on the 
aiqjort location on the grounds that it 
was too close to the market served by 


Love Field. CAA refused to stop con- 
struction, and the courts backed up the 
decision. 

Arlington deeded the airport to Ft. 
Worth, more land ssas acquired, and 
construction of completely new facili- 
ties began late in 1949. American. 
Braniff and Delta got 36-ycar leases on 
property adjacent to the terminal, but 
American’s SI. 5 million hangar is the 
only structure on the leased land so far. 


The airport cost SI 1.5 million, $5 
million of it in federal aid matching 
funds. Ft. Worth's share ssas paid out 
of a general obligation bond issue. The 
field svas opened in April, 1953. 

Management of Carter Field was 
turned over to Ft. Worth Air Terminal. 
Inc., on a 36-ycar operating lease. Tire 
terminal corporation svas formed by 23 
Ft. Worth businessmen who capitalized 
it at S500.000. The group also bor- 
rosved 5750.000 and gave it to the cits 
as prepaid rent. 

I.ast attempt to get Dallas and Ft. 
Worth together on the midsvay airport 
svas a federally-inspired offer to snare 
the field after it ssas finished. Ft. Worth 
offered Dallas half of the airport for 
about 52 million, but Dallas declined. 

Carter Field's terminal contains 242,- 
000 sq. ft. of floor space and is designed 
for vertical separation of passenger work 
areas. Passengers enter at the airline 
ticket counters in the south wing and 
drop their baggage, then proceed 
through a spacious lobby area to one 


Airport Financing 
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FOUR PROVEN 
TO 


ANSWERS 

PROBLEMS 


Subminiature sealed switch 
is environment-free; mounts 
interchangeably with MS25085 


IP 


e. Differential, .004 Max, 


S 125/250 V. A.C.. 


{2.5 AMP., IND.; 4.0 AMP.. RE 


Scaled in a corrosion-resistant, 
treated aluminum enclosure, 
this tiny switch is environment- 
free; highly vibration and 
shock resistant It carries 5 
amps, at 125/250 V.A.C. with 
an electrical life rating of 
100.000 operations. Low op- 
erating force and small move- 
ment differential make it ideal 
for bi-metal temperature, dia- 
phragm operated and other 
“feather-touch" devices, while 
small size permits mounting 
singly or ganged in restricted 
space. Rugged and dependa- 
ble, it has positive snap action. 


Tiny 40 amp. basic switch has high 
capacity, longer life and constant 
stability of tolerances 

Measuring only 144“ x 43/64“ 

X 35/64", the Electro-Snap G3-8 
Basic Switch handles current rat- . 



method of combining Electro- 
Snap's double-break action with 
a heavy-duty switching clement 
assures electrical and mechanical 

life of 100,000 cycles at large 

capacities; also provides constant stability of tolerances and accurate 
repeatability. New plastic compound case gives the switch an am- 
bient temperature rating of — 100" to +300" F, with extreme shock 
resistance. Small size makes it ideal for motor controls and compact 
JS. A wide range of actuators is available. 



HERMETICALLY SEALED 


SPECIFICATIONS 


Simultaneous triple-pole switch 
interrupts 3-phase ac. circuits; 
6-circuit control in a small package 


This Elcctro-Snap triple-pole switch 
simultaneously reverses current flow 
through three windings of a 3-phase 
motor up to 1 H.P. and interrupts 
other types of multi-switching in- 
stallations. Instantaneous "make'" 
and “break” snap -action of the 
three poles is independent of the 
speed of actuation— even extremely 
slow moving cams can be used. 

The K3-4 Scries offers designers 
a wide variety of 3 - phase circuit 
hookups for servo-controls, to 
1 limit movement of machine mem- 
bers and as a start-and-stop switch 
which formerly were possible only 
with complicated relays or a num- 
ber of separate switches. A large 
selection of standard actuators 
is available. 


Small basic switch is 
low cost; directly interchangeable 
with AN3234 Specs 


These Electro-Snap F2 
Scries snap action switches are 
extra-compact with extremely 
high electrical capacity for 
their size. Mechanical and 
electrical life at 1/32" over- 
travel is 150,000 operations, 




a switch of this size. 

Durable case of special plastic gives the switch an ambient 
temperature rating of -100" to 4-275" F. or +375° F. Avail- 
able. at low cost, in three basic models with a wide selection 



of two fingers containing enough gates 
to handle 17 DC-7-type aircraft. 
Escalators Reversible 

In the finger, the passenger descends 
via escalator to the loading gate. Esca- 
lators are reversible to handle incoming 
flights. Lower level of the finger con- 
tains gates, airlines’ operation offices, 
passenger rest rooms. 

Terminal is air conditioned, except 
in the passenger areas of the fingers 
where extensive use of glass makes the 
cooling job too expensive. 

Lower level of the terminal building 
contains baggage handling facilities, 
cargo docks, air mail room, kitchens, 
utility room. Out of the utility room 
i un tunnels under each finger, carrying 
utility and communications lines. 

Ramp area is designed to eliminate 


as much traffic as possible. Fuel and 
air conditioning trucks arc replaced by 
underground systems. Transports arc 
cooled on the ground through a col- 
lapsible hose attached to a cool air 
source built into the ramp. System 
pumps 60 deg. air into aircraft, keep- 
ing inside temperature at 72 deg. while 
the planes sit in the hot Texas sun. 

Underground hydrant refueling sys- 
tem is a pioneer operation and the first 
really successful underground system in 
the country, according to Maury Huff- 
man, executive director of the terminal 
corporation. The system stores >00,000 
gal. of fuel and can pump 1.000 gal. a 
minute at each gate. It is designed for 
under-wing and one-point refueling. 

Each gate has eight spare ducts run- 
ning underground from the utility tun- 
nel to its parking ramp in anticipation 


of any future needs the airlines might 
have for hydraulic or communication 

On the opposite side of the terminal 
from the ramp area is a heliport which 
divides a 1.100 car parking lot. The 
heliport has a 42-ft. triangular landing 
pad. It was placed opposite the ramp 
area so it can be easily controlled from 
the tower, but won't interfere with 
fixed wing operations. Civil Aeronautics 
Board has never issued a certificate for 
scheduled helicopter service in the area, 
so current use is confined to air taxi 
operations. 

Runway Lighting 

Anion Carter Field currently has two 
6,400-ft runways. Instrument run wav 
is equipped with a centerline approach 
light system over 3.000 ft. long and with 


Local Service Purchases 


Washington — Local service airlines are now in a position to 
purchase approximately 200 modern transport aircraft as a result 

re eligible for 90% guaranty of private 



TRANSPORT-TYPE AIRCRAFT 







AVIATION 


C, October 28, 


high intensity runway lights. Other 
runway has medium intensity lights. 

Huffman told Aviation Week that 
Ft. Worth is trying to obtain condenser 
discharge lights for the approach system 
at Carter Field as a service for aircraft 
operating in the general area, as well as 
for those flying into the Ft. Worth Air- 
port. Carter Field is presently equipped 
with transmissomctcr. ecilomcter and 
ILS, and has a surveillance radar which 
covers other airports in the immediate 

In the present construction program, 
the instrument runway is being length- 
ened from 6,400 ft. to 8,450 ft. This 
length is judged sufficient to handle a 
transport of the Boeing 707 type with 
full load. 

Land for Expansion 

If airline turbine operations should 
require it in the future. Carter Field 
has enough land on its 1,878 acre site 
to stretch the instrument runway to 
12,000 ft., a project that would carry it 
over an ad)accnt highway and require 
an underpass for highway traffic. Air- 
port is also considered large enough to 
accommodate a parallel instrument run- 
way 1,800 ft. from the present runway. 

Airport authorities are currently buy- 
ing land to provide clear zones 1,000 
ft. wide and a mile long at each end of 
both runways. Approaches are pro- 
tected from obstructions within a five- 
mile radius by zoning regulations. 

Expansion of the terminal is also 
possible when traffic warrants it. Lobby 
and restaurant can be doubled in size, 
present 208 ft. of ticket counters can 
be doubled, and space has been re- 
served for two more gate fingers which 
will handle another 1 5 aircraft. 

Old bitterness in the rivalry between 
Dallas and Ft. Worth has diminished 
perceptively in recent years, and fore- 
casters envision the two cities as part 
of a single metropolitan complex within 
the next 10-20 years. This concept is 
spurred by continuing industrial de- 
velopment of the area between them. 
Future Is Promising 

Huffman points out that when this 
day comes, Amon Carter Field will be 
in the center of a metropolitan area 
with a 2-3 million population. He also 
observes that at that time the airport 
will have clear approaches and buffer 
zones, and it will be concerned only 
with airline operations since no attempt 
is made to encourage private or business 
aircraft traffic to use the field. 

Better communications will also aid 
the growth of traffic at Carter Field. 
Recent opening of a Dallas-Ft. Worth 
turnpike greatly improves travel time 
between the airport and both cities, 
and this routing will be improved even 
more within the next eight months 
when a direct access road is completed 


Rohr engineers are 



busy building 

tomorrow's great airliners 



Rohr is eager to maintain its top position in aircraft components . . . and desires 
to talk to aircraft engineers who are eager to help build power packages 
and other major components for Americas great new airliners of the future. 
Rohr's quarter-billion backlog is over 50* commercial. This, of course, means 
real security along with top industry salaries and career opportunities in the 
nation s finest living area. Experienced design and stress engineers are invited 
to write Rohr now. We’ll arrange personal interviews at mutual convenience. 
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between the turnpike and the terminal. 

Right now. Carter Field is operating 
at less than full capacity, although 
traffic has been growing. Passenger 
traffic increased 46% between the first 
half of 1954 and the first six months 
of this year. In the same period, air- 
line schedules increased 55% and air- 
craft operations increased 98%. 

Carter Field has operated at a profit 
since December. 1955, and current 
profits arc running 58-10,000 a month. 
Profits are applied against the terminal 
corporation's S750.000 loan, which will 
be retired in 1962. After the loan is 
paid off, profits are to be split between 
the corporation and Ft. worth. 


Self-Contained Shelf 
Designed for Jetliner 

New integrated electronic rack and 
shelf system will be installed below 
deck in the Convair 880 jet transport. 
Designed by Robinson Aviation, Inc.’s, 
West Coast engineering office, Santa 
Monica, Calif., the equipment features 
a shock and vibration isolation arrange- 
ment with Mct-L-Flcx resilient ele- 
ments. As installed in the Convair 880. 
the shelf system will support a total 
equipment weight of about 500 lb. 

Each shelf, incorporating its own 
wiring and junction box with quick dis- 


connects, can be removed in less than a 
minute for replacement or repair serv- 
ices. Between the vertical cooling duct 
and shelf plenum chamber there is a 
slide-fit junction to speed removal. 

If weight or center of gravity of in- 
dividual pieces of equipment is 
changed, there is a minimum effect on 
the overall supported mass, hence there 
is no need for changing load ranges on 
the shock mount system. 

Length of the Convair installation is 
43 in., height 30 in., depth 23 in. 

Same approach, devised by Robinson, 
is used in North American Aviation’s 
new utility transport/crcw readiness 
trainer Sabrcliner jet. which uses a single 
integrated shelf installation. 

Boeing also is interested in the in- 
tegrated electronic rack and shelf sys- 
tem for its 707 jet transport. 

Los Angeles Initiates 
Runway Construction 

Marking the first major construction 
step in a planned multimillion dollar 
expansion of Los Angeles International 
Airport, the Board of Airport Commis- 
sioners has called for bids for construc- 
tion of a new takeoff runway and taxi- 
wav system. 

Known as Complex I, the project 
will cost more than $2 million, will 
include an S,92 5 ft. runway and neces- 
sary taxiwavs. Groundbreaking is slated 
for the last week in November. New 
runway will speed operations at the 
airport bv permitting simultaneous 
landings and takeoffs in conjunction 
with present dual runways. 

Unprepared for Jets, 
CAB Official Warns 

Sun Valley, Idaho— John W. Dreggc, 
Civil Aeronautics Board routes division 
chief, warned the aviation industry that 
it is too complacent toward problems 
posed by the approaching jet age. Tins 

frightening, it approaches the tragic. 

Speaking at a meeting of the Na- 
tional Assn, of State Aviation Officials. 
Dreggc said: "We must face up to the 
fact that at the present time we are 
not prepared for the problems it pre- 

Thc CAB official pointed out that in 
a little more than a year deliveries of 
jet aircraft to airlines will begin. In 
two years, he said, there will be about 
188 jets in operation over domestic 
routes, and, by 1960. there will be a 
total of 279 turbine engine transports 
in operation. 

"But,” he asked, “what have wc done 
to prepare for this revolution in air 
transport, a revolution as pronounced 
as when we stepped from the Model T 

AVIATION WEEK, October 28 


yjj . . . from fractional amps 
to landing lamps . . 

If it’s an 
aircraft lamp, 
G. E. makes it ! 



No matter how big or how small a 
lamp you might need, if it’s an air- 
craft lamp, General Electric makes 
it! You can get General Electric Air- 
craft Lamps in a wide range of sizes, 
types and wattages . . . from your 
nearby General Electric Lamp Dis- 
tributor. And you can get them fast! 
He stocks a full line of G-E "sub- 
miniature” lamps, for instance — the 


smaller-than-small lamps. And he 
also carries big lamps — the lane 
lamps for all types of aircraft. 

Whatever you need, if it’s an a 
tion lamp, General Electric makes 
it . . . and your G-E Lamp Distribu- 
tor can get it for you fast! Call him 
today — or write: General Electric 
Co., Miniature Lamp Dept. AW-6-7, 
Nela Park, Cleveland 12, Ohio. 


T^ogress Is Our Most Important Product 

GENERAL® ELECTRIC 
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WEIGHS ONLY 22 POUNDS 

-DELIVERS U KVA 


A 


[eroproducts 


New Aeroproducts air-driven generator supplies 


Now flying in the Navy A4D carrier-based bomber 
and scheduled for later versions of the A3D, this 
new Aeroproducts air-driven emergency generator 
provides the highest power-to-weight ratio of any 
unit of its type. Also capable of generating power 
for tow-target scoring mechanisms, this compact, 
lightweight generator develops 1.7 KVA @ 12,000 
rpm— provides adequate emergency power to 
operate lights, radio, instruments, trim tabs and 
elevators. 

The same engineering know-how which has made 
Aeroproducts the leading designer and producer 
of turbo-propellers is available to assist you with 
the design, development and production of ram 
air-driven generators and hydraulic pumps, actu- 
ators and other air-borne accessories. 


emergency power in Douglas A3D and A4D 
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age to tilt high compression, modern 
automobile of today.” 

Dregge said experts already are work- 
ing on technical problems such as air 
traffic control, navigational aids and op- 
erational problems but that his primary 
concern is with the economic aspects 
of air transportation in the jet age. 

The handling of passengers and their 
baggage, the adequacy of airport termi- 
nal facilities and the effect of jets upon 
the air service pattern and intermediate, 
local and feeder carriers arc some of the 
problems he outlined as needing imme- 
diate attention. 

The scheduled airlines' capacity of 
59,000 scats in 1956 will be increased 
by about 100% by 1960, Dregge said, 
lie added that it is the responsibility 
of everyone in the industry to dev elop 
new thinking and planning to meet the 
challenge and fill these additional seats. 
He asked: 

"IIow many of our airports today arc 
capable of handling these jet aircraft 
carrying 120 to 150 passengers from the 
passenger service point of view?” 

"In our already congested terminal 
buildings, how many airline ticket 
counters could check in one planeload 
of 1 50 passengers, not to mention the 
problem of loading 150 passengers at 
the ramp? 

"Baggage handling today is one of 
the most disturbing problems in the 
air transport industry. What are we 
going to do when a jet aircraft dumps 
the baggage of one or more planes 
carrying 150 passengers each into our 
already inadequate baggage handling 
facilities? How many airports today 
can adequately handle the surface trans- 
portation problems from the airport to 
the city?” 

He also said it is safe to assume that 
jet aircraft probably will have a mini- 
mum stage length of at least 500 miles 
in which they can operate efficiently, 
resulting in changing service patterns. 

"This will mean that many of our 
important traffic generating points that 
arc located near another major traffic 
generating point may not receive jet 
service,” he said. "More importance 
will be attached to the feeder type of 
air service cither by our intermediate 
carriers or bv our local sendee carriers. 

The CAB routes division chief also 
predicted a greater need for the inter- 
mediate and feeder type of service than 
is in existence today. 

“I cannot help but feel," he said, 
“that the local service industry within 
the next 10-year period will really come 
into its own. They ate today serving a 
most important segment of our air 
transport requirements. 1 firmly believe 
that this importance will become in- 
creasingly greater and that their feeding 
traffic into the major trunklines for the 
longhaul sendee will be an ever more 
vital part of our air sendee pattern.” 
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• VTOL aircraft (jet and turboprop) 

• Automatic Navigation 

• Missile Guidance 

• Rocket Combustion 

• Jet Engine Metallurgy 
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World’s smallest gas turbines to lift 
a sky full of men 


maximum aerial mobility is an impor- 
tant aim of America’s military forces. 
Solar advanced technology is helping 
to realize this goal by designing the 
smallest gas turbine aircraft engine 
ever built. The 55 hp Titan engine, 
weighing only 50 pounds, will power 
one-man helicopters like those pictured 
in this artist's conception, as well as 
flying platforms. It represents an im- 
portant addition to Solar’s growing 
family of gas turbine engines. 

For over a decade Solar has been a 
world leader in the design, develop- 
ment and production of small-size gas 


turbines. Current production models— 
the 50 hp Mars® and 500 hp Jupiter® 
—are being turned out in volume for a 
wide range of military and commercial 
applications. Uses include portable 
power generation for industry, aircraft 
ground support, boat propulsion and 
others. 

Compact and lightweight, simple in 
design. Solar gas turbines offer many 
advantages over conventional power 
plants. They start instantly in severe 
temperature extremes, require a mini- 
mum of maintenance and can be oper- 
ated on a variety of fuels. Perhaps one 


of these versatile engines can solve your 
power problems. Write today for a new 
gas turbine brochure. Dept. D-105, 
Solar Aircraft Company, San Diego 12, 
Calif. Designers, developers and manu- 
facturers of gas turbines, expansion 
joints and aircraft engine, airframe and 
missile components. 

SOLAR^, .... 

ENGINEERS WANTED. Unlimited Opportunities, 


138 


Lufthansa Grosses 
$19 Million in 1956 

Bonn, Germany— Lufthansa-German 
Airlines grossed S19.18 million with a 
net loss of S4.77 million during 1956, 
its first full year of post-war operation, 
according to the airline's annual report. 
Deficit for 1955 was S5 million. Losses 
arc government subsidized. 

Operating expenses for 1956 were 
S23.95 million. The airline carried 
229,670 passengers, up threefold from 
1955. with a passenger load factor of 
52%. 

Lufthansa also tripled its route miles 
in 1956 to a total of 28.000. Big ex- 
pansion during the year included inau- 
guration of service to North and South 
America, Africa and Asia. Next year the 
carrier plans to add Rome to its Euro- 
pean network, and in 195S-59 to add 
Oslo. Stockholm, Helsinki. Barcelona 
and Amsterdam. In 1959, plans call for 
extension of Near East service to Cairo, 
and in 1960 Lufthansa expects to begin 
daily service to Karachi on a Ear East 
route that will eventually include India, 
Bangkok. Singapore. Manila, I long 
Kong and Tokyo. 

To date, the carrier's route miles total 
57.500. Elect now comprises eight 
Lockheed Super G Constellations, fire 
Convair 440s, four Convair 340s and 
three DC-3s. Delivery of first of four 
1649A Constellations has been taken, 
and the airline has four Boeing 707s 
and nine Viscount 814Ds on order. 


California Legislates 
On Aviation Measures 

The California Legislature has taken 
a number of actions affecting the avia- 
tion industry, including the following: 

• Voted S87.079 for the support of 
the California Aeronautics Commission 
for the fiscal year beginning July 1st. 
an increase of 66% in the commission's 
expenditure program. Included is 
SI 6,650 for the purchase of a new air- 
plane to replace one lost in a crash in 
1953. 

• Boosted to $25 a day the pay for 

while attending meetings. 

• Approved legislation authorizing cities 
to sell or lease for a term of not ex- 
ceeding 20 years with an option to 
purchase, any municipal airport or 
any property owned for airport pur- 
poses or purposes incidental to aircraft. 

• Amended various sections of the 
Public Utilities Code affecting air space 
and issuance of airport pennits. 

The changes were designed to guar- 
antee the airports protection. As an 
example, one is intended to give the 
aeronautics commission power to take 



KEY 


SOURCE FOR 
SMALL MOTORS 



AVIATION WEEK, Ode 


28, 1957 


139 




Cool Performance In A Hot Engine 




Major U. S. manufacturers of jet aircraft engines have 
learned to depend on American Welding rings and cir- 
cular components of stainless steel, titanium or other 
special alloys to solve many of the problems created by 
the requirements of today’s supersonic performance. 
American Welding is equipped to form, weld, fabricate 
and machine rings and weldments from 6" to 96" 
in diameter. 

Why not contact American Welding’s Industrial Products 
Division to talk about rings and components where top 
performance is required. 

THE AMERICAN WELDING & MANUFACTURING CO. 


AMERICAN WELDING 

The World's Leading Manufacturer of Welded Rings 


action if adjacent landowners suddenh 
erect structures interfering with the 
operation of an airport. 

Another piece of legislation passed 
requires the State Department of Edu- 
cation to aid and assist local school dis- 
tricts in the development and conduct 
of a program of aviation education. 
The bill authorizes the Aeronautics 
Commission to aid in the selection of 
airports and pilots used by local school 
districts in flight indoctrination and 
instruction. 'Hie commission also is 
authorized to make available to public 
schools offering actual flight experience 
a basic insurance program and to assure 
that adequate supervision and precau- 
tionary measures are taken by the flight 
school operators contracted to provide 
services for public school students. 
The measure provides for aviation ex- 
periences in junior high schools in 
the areas of social studies, science and 
arithmetic and actual flight experience 
in the high schools where appropriate 
airports, planes and pilots arc available. 

The State Senate approved the crea- 
tion of an interim committee of three 
members with an appropriation of 
S7.500 to study aviation problems. 

The resolution creating the commi>- 

"The aviation industry, as a whole, 
is now the largest single industry within 
the State of California. 

"It is vital to the economy of the 
state that the legislature be fully in- 
formed as to all facts relating to avia- 
tion and the aviation industry and all 
problems connected therewith, in order 
that legislation affecting said industry 
can be intelligently considered by legis- 
lators Inning special knowledge con- 
cerning said industry.” 

The committee is authorized and 
directed to “ascertain, study and analyze 
all facts relating to the subjects ex- 
pressed in the recitals of this resolu- 
tion including, but not limited to, facts 
relating to aircraft manufacturing, civil 
air transportation by scheduled and 
unscheduled air carriers, fixed base 
operators and executive and private 
aircraft operations; civil and military 
airports whether publicly or privately 
owned; agricultural aviation including 
crop dusting and aviation used in forest 
management and livestock and wild- 
life management; the use of aviation in 
civil defense, foreign and domestic 
commerce and as a tool of govern- 
ment; aviation education in the public 
schools and by other means and the 
California Aeronautics Commission." 

Tire legislature rejected a proposal 
to give public agencies immediate pos- 
session of land to be condemned for 
airports. The lawmakers also turned 
down proposals to enact an aircraft 
financial responsibility law and to raise 
money for public airport maintenance 
and construction. 
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PERM A-CLOR NA 


(TRICHLORETHYLENE) 

Now,"Dual Acceptance" means greatly increased efficiency and econ- 
omy for solvent degreasing operations because PERM-A-CLOR* NA 
contains acid acceptors that assure a new high degree of stabili- 
zation. Functioning in both the presence and absence of moisture, 
these acid acceptors also provide outstanding resistance to the 
widest range of industrial soils on any metal or combination of metals. 
Through higher stability, PERM-A-CLOR* NA can be used, distilled and 
re-used while retaining full strength. The number of parts degreased 
per pound of solvent is greatly increased, while solvent loss is cut 
to a minimum. Costly down-time for maintenance is reduced because 
of PERM-A-CLOR’s* remarkable, long-life stability. 

Complete DETREX facilities include — degreasing solvents — alkali 
cleaners — emulsion cleaners — phosphate conversion coatings— 
degreasing equipment and industrial washers — Ultrasonic cleaning 
machines — unexcelled technical counsel and engineering field service. 
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Martin 202 A's 

Fleet of 1 1 aircraft now 
in TWA's first class serv- 

be made to meet delivery 
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BETTER C-82’s 

STEWARD-DAVIS, INC. 

FA 1-3414, P.O. Box 351, Cardona, Cel. 
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Trans World Airlines, Inc. 
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Telephone, SHerwood 1-1120 

> 

22 * 

RAC 

R985 R1340 R1830 

jgsjgffjg 

FIRST OFFERING 

For Immediate Delivery 

1957 E-50 

TWIN BONANZA 

Owned By One Corporation 

liilliil 


Writ, phone or Coblo lodo 


rU '~~ 

PAGE AIRWAYS, Inc. 

I | 

Immediate Deliver 

ps m mm mm m m 



® SALE OR LEASE J 

Eacl 

ENGINE WORKS 


l“-“ 

1 <n> 








LETTERS 


Question of Size 

I wish to take this opportunity to con- 
gratulate you on your fine magazine. I have 
been an ardent reader of AW tor some time. 

In reference to your article on the A4D 
Skvhawk in your Aug. 26 issue, p. 50 (sec- 
ond paragraph), that the A4D is the smallest 
and lightest of U. S. jet planes. I do not 
wish to take issue with you on this item, 
because I am no authority on it, but 1 have 
been under the impression that the Lock- 
heed F-104 is actually the smallest and 
lightest U. S. operational jet plane. This 
is teed on figures I have read on both 
planes. They may or may not be correct. 
However. I submit them to you. 


Wing Span 
Gross Weight 
Height 
Length 



You will notice that the only dimension 
where the Starfighter is greater is in length. 
This may alter one's tcrminologv of it being 
larger or smaller in the overall picture, I 
do not think so. 

I also understand the F-104 is still the 
lastest airplane in the skies today, surpassing 
all other aircraft we may have and even 
the highly touted English Electric P.l. 

R. D. Carson, Jr. 

Peerless Machine & Tool Co., Inc. 

Marion. Ind. 


Army Plans Defended 

The El Paso Chapter of the Association 
o' the United States Army is primarily a 
civilian group heavily concerned with the 
Army because of the proximity of Ft. Bliss, 
but even more concerned with the general 
welfare of the nation. As such, we comment 
on your editorials. "Who Really Develops 
Missiles?" (Sept. 25). and "Perspective on 
Missiles" (Sept. 50). 

Public interest in the missile program has 
suddenly been stimulated bv the USSR's 
satellite' and by the possibility of revised 
policies in the Department of Defense. Wc 
believe that public opinion influences these 
policies and our security. We belies’C that 
statements made by a professional and tech- 
nically responsible publication such as 
Aviation Week should he tactual and con- 
structive. 

Before accusing any branch of the service 
of technical naivetd or svaste of missile funds, 
we should compare the defense output per 
dollar of each branch. 

In your Sept, sli editorial yon state that. 
"Hie billions the Army has poured into 
lind, concrete and missiles for its Nike 
Ajax system, designed at the vers- best to 
slop piston-engined bombers os-er short 
ranges, is a classic example of military waste 
through stupid planning." 

This statement could be made only 
through extreme prejudice coupled with 
complete ignorance of the Nike system, 
ss-hich was planned as an open-ended sys- 
tem capable of including a missile com- 


Aviation If eek welcome* llie opin- 
in llie magazine's eililorial columns. 

W eek’’:t3o'w > . 42nd St.. New York 36. 
N. V. Try to keep letters under 500 
words and give a genuine identifica- 
tion. We will not print anonymous 
letters, but names of writers will be 
withheld on request. 
ponent of increasing and unlimited per- 
formance characteristics. Hie Nike system 
has the great economic advantage of mini- 
mum airborne guidance. Guidance, un- 
limited by missile environmental and pack- 
aging problems, and capable of unlimited 
re-use, is ground based. By substitution of 
the Hercules or Zeus airframe for the Ajax, 
the system is converted from better than 
"piston-engined bomber' defense to missile 

The success of this system has resulted 
Irom the Army's freedom from fixation of 
manned aircraft configuration, propulsion, 
guidance and control, and from resultant 
high cost of systems of limited application 
and rapid obsolescence. You may call this 
technical naivete, but not stupid planning. 

We are thankful that you agree that 
", . . real progress in the development of 
missiles or anv other highly technical weapon 
system depends on the efforts of many re- 
search agencies and industrial teams, and no 
single agency or technical group has a 
monopoly on development capability- in any 
field of science," 

Likewise, the defense of this country de- 
pends on the efforts of many and is not the 
exclusive privilege of any one service. The 

place. Wc take pride in the progress of 
each service, but can only feel revulsion for 
those responsible when one service attempts 
it at the expense of another. 

Hervky W. Dietrich M. D. 
President, El Paso Chapter 
Association of The United States Army 
Cost of modifying Nike Ajax sites to ac- 
commodate Nike Hercules missiles is esti- 
mated by Defense Department sources at 
about S250.000 per site. Vo detailed esti- 
mates are available for conversion of Her- 
cules sites to Nike Zeus but it will be consid- 
erably more than the Hercules costs. — Ed.) 

Report Appreciated 

The storv on the Var y Heller Report in 
the Sept. 30 issue Ip. 34) is most interest- 
ing and encouraging. As a member ot 
Aeronautical Training Society and one who 
is engaged in training work for the United 
States Air Force. I believe a real service has 
been rendered in release of this report. 

I understand that some persons in the 
Navy are attempting to make something 
sinister out of the civilian contractors' inter- 
est in Navy contract training. .Aside from 
our business interest in contract training, we 
have a deep interest in what the Navy does 
as tax payers. In opposing the recommen- 
dations in the Heller Report, as the Navy 
is doing, one could ask, "Is Navy putting 
Navy ahead of country?" 

Another thing that seems apparent is 


that the Navy primary flying time has been 
drasticallv reduced, and 1 wonder if the 
savings would not be es-en greater if the 
primary training periods w-ere similar to 
that of the Air Force. In the Air Force 
primary students receive 130 hr. of flying 
training during the first six months. 

Beverly Howard, President 
Hawthorne School of Aeronautics 
Moultrie. Ga. 


Columbus Apologist 

I imagine that about the same time that 
I was reading H, L. Moxham's letter ( AW 
Sept. 2. p. IIS), with quite a bit of dis- 
belief that such a missive could have been 
submitted by him. quite a few of the execu- 
tives of our Columbus Division were receiv- 
ing the same sort of shock. Loyalty and 
pride toward one's company 's product is 
one thing, an admirable quality, but to 
slander one’s competitor who also produces 
excellent competition is unforgivable by 
those at home whom he belittles bv associa- 
tion. This apology, if you like, is not in Isehalf 
of our company, but in behalf of the dearer 
thinking engineers here at Columbus who 
believe in professional ethics and genuine 
competition. 

Embarrassed Engineer 
Columbus. Ohio 

Spell It Out 

The growme frequency oi abbreviations 
in Aviation Week articles is beginning to 
detract from my reading efficiency. 

Aviation Week readers (AWR) arc- 
responsible engineers and are members of 
accepted engineering societies (MAES) who 
are familiar with documents like Armed 
Services Technical Information Agency 
(ASTIA), organizations like United States 
Air Force (USAF), and many of the special 
identifying notations (SIN) used by or- 
ganizations in our industry- like the National 
Advisory Committee for Aeronautics 
(NAC.V). However, many useless, referred 
to only periodically, symbols (URPS) like 
NMIC slip from our inemon- because thev 
are URPS. 

Articles on international subjects i A IS 
and special articles on civil aviation (SAC A 
use URPS in some of vour RI. Examples 
of URPS in vour RI bn AIS and SACA 
make references to AGARD. Y'ORTAC. 
NOTAM and similarly abbreviated organ- 
izations and objects. 

I would like to make a special suggestion. 
My SS is that URPS be presented so that 
AWR who arc MAES be considered when 
you use SIN so that AIS and SACA are 
more clearly presented. 

Perhaps other AWR comments on URPS 
relative to AIS and SACA in FI might help. 
So PI 1 FUT‘ against abbreviations. I re- 
peat. PHFUTAA! 

C. R. Englebry 
S pecial Aerodynamics Unit 
Lockheed Aircraft Corp. 
Burbank. Calif. 

* Please help foster a united trend. 

(WW try!— Ed.) 
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SOLVES RELAY ENVIRONMENTAL PROBLEMS 


Unique Balanced-Armature Relays meet all requirements of the most exacting operating 
environments — shock, acceleration, vibration and high temperatures. 


In the Leach Balanced-Armature Relay, shock and vibration forces 
cannot move the relay armature. This eliminates faulty operation of 
contacts during extreme vibration and acceleration. 


These Leach Relays meet or exceed requirements of MIL-R-5757, 

MIL-R-6106, MIL-E-5272. Typical ratings include: vibration, 20 G's to 
500 cps (higher ratings available); shock and acceleration, more than 
50 G’s; temperature, -50° to + 125°C; life, 50,000 continuous 
operations minimum at rated load; available 28 vac, 115 vac, 400 
cps operation. At right is Leach 9226, 1.49x1.49x1.68 inches. 

Leach has gained a unique reputation for creating reliable relays, custom-tailored to solve 
specific circuitry problems. Write for your copy of the Leach Balanced-Armature Relay Catalog. 

LEACH 


CORPORATION /LEACH RELAY DIVISION 




5915 Avalon Boulevard, Los Angeles 3, California • District Offices and Representatives In Principal Cities of U. S. and Canada 
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Support! 

In close support of the ever-increasing perform- 
ance and reliability demands of advanced 
missile and airframe weapon systems, Servo- 
mechanisms, Inc. Components Group is design- 
ing and producing an expanding line of products. 
Typifying these advanced precision components 
are Servo Motors, Tachometer Generators, Servo 
Amplifiers, Power Supplies, Modulators, Trans- 
ducers, Potentiometers, Mechanical Develop- 
ment Apparatus, Miniature High Performance 
Transformers, Magnetic Amplifiers, Filters, 
Networks, Ice Detectors, and other related 
products. 

Advanced research projects investigating new 
materials for ultra-high temperature compo- 
nents as well as new miniaturization techniques 
are currently under way. The results, to date, 
hold great promise for the future. 

Detailed knowledge of system requirements 
plus technological excellence, result in high per- 
forming and reliable components which assure 
system satisfaction. SMI’s expanding Compo- 
nents Group will welcome your inquiries. For 
further data and catalogs write to: General 
Manager, 



COMPONENTS GROUP 

12500 Aviation Boulevard • Hawthorne, California 

MECHATROL DIVISION, 625 Main Street, Westbury, L. I., New York 

MAGNETICS DIVISION, 1000 West El Segundo Boulevard, Hawthorne, 
California 

VACUUM FILM PRODUCTS DIVISION, 316 Washington Street, 

El Segundo, California 


